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NOTICE 


The following notice is provided 


in accordance with the United States Federal 
Communications Commission’s (FCC) 


regulations: 


Warning: This equipment generates, uses, 
energy, and if not installed and used 
may cause interference to 
October 1,1983 


and can radiate radio frequency 
in accordance with the instruction manual, 
radio communications. The equipment manufactured after 
has been tested and found to comply with the limits for a Class A 
computing device pursuant to Subpart J of Part 15 of FCC Rules, which are designed 
to provide reasonable protection against such interference when operated in a 
commercial environment. Operation of this equipment in a residential area is 
likely to cause interference, in which case the user at his own expense will be 
required to take whatever measures may be required to correct the interference. 


This document and the information 
property of Bull HN Information Systems 


contained herein are confidential to and the 


Inc., and are made available only to Bull 
employees for the sole purpose o f maintaining Bull‘’s products. This document, 


any copy thereof, and the information contained herein, shall be 

in strictest confidence; shall not be copied in whole or in part except as 
authorized by the employee’s manager; and shall not be disclosed or distributed 
(a) to persons who are not Bull employees, or (b) to Bull employees for whom such 
information is not necessary in connection with their assigned responsibilities. 
Upon request, or when the employee in possession of this document no longer has 
need for the document for the authorized purpose, this document and any copies 
thereof shall be returned to the employee’s manager. There shall be no exceptions 


to the terms and conditions set forth herein except as authorized in writing by the 
responsible Bull Vice President. 
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SUMMARY OF REVISION D CHANGES: 


Volume 1 Changes: 


l. Removed all reference to Honeywell. 
2% Changed binder to the new gray binder. 
3. Changed spine to 2 inches. 


4. Changed Honeywell 1 Confidential and 


Proprietary to Bull Confidential 
and Proprietary. 


- in Added CL2 Cable Requirements. 


Changed Customer Service Division to Customer Service Operation. Also 
Changed CSD to CSO. 


7. Added Options WCABO0O018, WACT66LE, WACTO03A, WACTOO3B, 


and WGNDOOIA to 
Volume 2 Table of Contents located in Volume 1. 


Volume 2 Changes: 


Li Removed all reference to Honeywell. 

2 Changed binder to the new gray binder. 

3. Changed spine to 2 inches. 

4. Changed Honeywell Confidential and Proprietary to Bull Confidential 


and Proprietary. 


5. Added Option Tab 12: Added WCABOO0O1B Option and 


Installation Kit Parts 
List and Installation Instructions. 


6. Added Option Tab 13: Added WACT66LE Option and 


Installation Kit Parts 
List and Installation Instructions. 


rae Added Option Tab 14: Added WACTO003A Option and 


Installation Kit Parts 
List and Installation Instructions. 


8. Added Option Tab 15: Added WACT003B Option and 


Installation Kit Parts 
List and Installation Instructions. 


9. Added Option Tab 16: Added WGNDOOIA Option and 


Installation Kit Parts 
List and Installation Instructions. 
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1.0 GENERAL This section contains the installation kits and installation 


Instructions 
for the DAU options. 
1.1 INTRODUCTION 


This section contains an introduction to the WDAU66LA/B/C/D Device Adapter 


Unit Module Manual which describes the scope, purpose, and Structure o f 
the manual. 


1.1.1.7 CKT/LOGIC TAB 


This section contains the Logic Block Diagram (LBD), the Revision Status 
Sheet (RSS), and the Component Installation List (CIL) and/or installation 
instructions for each circuit board. 
1.1.1 #£SCOPE 


This manual is designed as part of the Product Maintenance Documentation ; ee ee PURPOSE 
(PMD) for the Series WDAU66LA/B/C/D Device Adapter Unit. The manual is 


primarily for use. by the Customer Services Operation (CSO) and LCPD This manual is a reference document which contains information to aid CSO 
Manufacturing. The manual is Bul 1 Confidential 


& Proprietary and is instructors and students in training on the DAU and cso installation and 
divided into sections separated by tabs. maintenance of the DAU in the field. 


L.1.1.1 GENERAL TAB 1.1.2.1 CSO TRAINING 


This section contains the introductory material. The student should become familiar with, and be able Co; effectively use 
this manual even i f the student is supported with additional material 
(handouts) by the instructor. 

lob. lb. 2 PHYSICAL OUTLINE TAB 


This section contains an outline drawing of the functional unit showing 1.1.2.2 CSO FIELD INSTALLATION AND MAINTENANCE 
the installed location of its options and optimum 


replaceable units. 
This manual can be used by CSO for installation of the DAU options or for 


direct maintenance of the DAU at customer sites to isolate failures not 
1.1.1.3 THEORY OF OPERATION TAB found by T&D ORU callout and replacement. 


This section contains a multilevel description of unit 


Major Block, Intermediate Block and Flow diagrams. 


specialist the information necessary to trace signals 
Diagrams (LBDs). 


operation keyed to 


Coverage will give the 1.1.2.3 CSO TECHNICAL ASSISTANCE CENTER (TAC) 
in the Logic Block 


This manual can be used for remote support of field sites. It should be 
part of a primary reference library for use by TAC in contact with CSO or 
a maintenance computer at a customer site. 
1.1.1.4 PARTS TAB 


This section contains 


the DAU assembly and subassembly drawings and Parts 
Lists (PLS). 


}.1.12.5 WIRE LISTS/SCHEMATICS TAB 


This section contains the MICROFICHE INDEX which lists the 
lists that are contained on microfiche cards located 
card box. It also contains 
and subassemblies. 


logic wire 
in the microfiche 
the schematics pertinent to the DAU assemblies 
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1.2 REFERENCE DOCUMENTATION 


The following manuals contain supplemental documentation for servicing the 


DAU: 


- 58010075 Test and 


- 58010012 Test and 


- 58009933 Test and 


1.3 FEEDBACK 


Manual for ELS-1£/2 


Repair Manual for DPS 8 52/70 


Repair Manual for DPS 88 


Send any comments On this to: 
Bull HN Information Systems, Inc. 
P. 0. Box 8000, MS CB84 


Phoenix, Arizona 85066-8000 
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3.0 THEORY OF OPERATION 


3.1 BASIC PRINCIPLES OF DAU SUBSYSTEM 


The DAU is a Microprogrammed Peripheral Device Adapter Unit for the 
control of 4XX (MSU0402 and MSU0451) and 50X (MSU0500, MSU0501/MSUO5S01N) 
type devices. It provides control for seeking, address verification and 


read or write operations. The upstream connection 
via the PSI/PSIA 2- or 4-trip interface. 
the device via the device level interface. 


to an I1/0 Controller is 
The downstream connection is to 


Figure 3.1-1 is a functional block diagram of the DAU. 
DAU is implemented in five board types for 
DAU consists of a 


It shows that the 
the minimum configuration. The 
low performance microprocessor (MP), a high 

sequencer (SE) and support hardware Cel. SB, and EI). All 


buses and control signals between the different board 
this diagram 


performance 
major data 
types are shown on 


Overall supervision is accomplished by the microprocessor with support 
chips. It operates as a memory-mapped I/0 using a split bus. 


The microprocessor controls the command dialog with the PSIA by 
and reading registers in the PSI interface 
transfer by preconditioning the interface and store logic, requests data 
transfers from/to the PSIA by issuing hardware service codes, and monitors 
store space available or data ready. The sequencer monitors a store full 


flag and will halt the impending write if the data is not available or 
impending read if space is not available. 


loading 
logic. It controls data 


In cases where the data transfer is internal between the store board and 
the EDAC board or store board to store board, the microprocessor sets the 
store read and write sectcr addresses, loads the number o f sectors 


affected counter, and loads the Store Mode Register. The microprocessor 
then monitors the completion flag. 


Device control is accomplished by a unique sequencer which is loaded by 


the microprocessor firmware at startup. Once started this sequencer can 
independently select any type of data or control required by the device 
and can monitor for any type error or exception. The DAU has the ability 


to sustain multisector reads or writes to the end of track, switch heads 
and continue with the transfer. 


The sequencer microtask assignment is accomplished by 


loading hardware 
registers, counters, and the sequencer starting address 


(dependent on the 


task). The microprocessor then returns to multitasking. When the 
sequencer completes its task or encounters an error or exception, it sets 
a flag or flags in a status register which is monitored by the 


microprocessor. 


All users’ data paths and most control 


paths carry parity. Integrity o f 
the write EDAC bytes is checked by wrapping them back into the EDAC from 
the final DAU register, where parity is generated or checked. The 


Microprocessor 
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executes the 4XX EDAC correction by fetching bytes from the 
store, correcting them, and then restoring the corrected bytes. 


The corrected sector is then recirculated through the EDAC to assure that 
the microprocessor did not err or that the correction was not programmed 
wrong. Parity is carried on the I1/0 split bus up to the microprocessor 


chip. The hardware does the 50X EDAC correction and its integrity is also 
verified. 


3.2 CHANNEL INTERFACE (CI) 


3.2.1 CI OVERVIEW 


The purpose of the CI board is to provide a vehicle for the microprocessor 
(firmware) to control the flow of data from the DAU to I/0 interface. 


The CI is a hardware communication circuit board which connects the DAU to 
the PSI (see Figure 3.1-1). The DAU firmware controls the CI. Up t9 two 
CIls can be connected to the DAU. Each CI has two PSI ports which allow 
the CI to be shared by two physical PSI channels. The two channels can be 
connected to the same I/0 or two different I/0s. The CI can transfer data 
over both physical PSI channels, but not Simultaneously, and only by 
switching from one channel to the other under control of the DAU firmware. 


In addition, either channel may operate as a 2- or 4-trip interface. This 


allows connections to all 1/0 equipment. The 2- or 4-trip selection is 
made by a backpanel jumper plug. 


A PSI Reset Out signal on any channel will initialize the DAU and start 
the preliminary self test. The self test will destroy any firmware that 
is in the DAU. So, firmware must be reloaded. 


Firmware will be down line loaded from the system. 


3.2.2 Cl BLOCK DIAGRAM 


Refer to Figure 3.2-1. This figure is a major block diagram of the Cl 
board. It shows the data paths within the CI board and its connections to 
the PSI, SB, and MP boards. These Gata paths and their control are 


discussed in the following paragraphs. 


3.2.3 MICROPROCESSOR INTERFACE LOGIC 


3.2.3.1 WRITE CONTROL 


Refer to the Microprocessor Write Control Diagram, Figure 3.2-2. 
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FIGURE 3.2-1. CI BOARD MAJOR BLOCK DIAGRAM 
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Signals $MP-WR and $MP-RD enter the CI board from the MP 


board and are CMD-LD-T&D address BOX2 is ANDed with FWRT-CTL2 and $FREE-RUNNING to 
used to clock their respective Write (FWR) and Read (FRD) flip-flops generate $LD-TD. $LD-TD clorzks the microdata lines DMPDTA-(0-5) into the 
provided the microprocessor has selected this Cl board (DSEL-IFX). FWR T&D Mode Register. 


and FRD are Synchronized by the free-running clock to produce control 
signals FWRT-CTL1, FWRI-CTL2, and FRD-CTL1. These signals are used to The 


remaining commands decoded by the Address Decoder are used to load the 
gate various control signals and data throughout the CI 


logic. microdata line into the Read Register. These commands may send a 
Terminate In, a Service Code In, or both, to the PSI interface. 


3.2.3.2 MICROPROCESSOR WRITE ADDRESSING 


3.2.3.3 READ CONTROL 
In order for the microprocessor to perform its required functions, the Cl 
board has been designed with numerous registers and counters which the Refer to Figure 3.2-3. This figure shows the Microprocessor Read Control 
microprocessor has the ability to load and read back. logic for the CI board. The CI Registers, status and selected control 
flip-flops are read by the microprocessor. The select 1 of 8 Readout 
Figure 3.2-2 shows the microprocessor address lines DMPADR-12 through switch is addressed by the micro when in the read mode ($MP-RD). The 
MPADR-15 as inputs to a 2 of 8 select chip. The CI selected signal] 


selected byte is sent to the MP board, along with the generated parity 
(DSEL-IFX) is used to enable the chip. The 1 of 8 select chip decodes the bit. Parity is checked on the contents of the Mode Register, Read Register 


address lines into commands which are used to control the setting of the and Write Register when they are read. FRD-OUT-PTY-ERR is set i f bad 
various registers and control flip-flops. Parity is detected. 


CMO-SEL-RESET address BOXO is ANDed with FWRT-CTL2 to 


generate DCMD-BOXO. 
DCMD-BOX0O is ANDed with the 


microprocessor’s data lines DMPDTA(0-7) to 3.2.3.4 HARDWARE REGISTER ADDRESSING 
load the CI Control Register. : 
The addresses utilized by the microprocessor to access the various 
DCMD-BOX0, ANDed with OMPDTA-O, toggles the F-ON-LINE flip-flop, which registers and control functions within the CI board are shown below. Some 
returns CI-ON-LINE to the microprocessor. F-ON-LINE enables the PS] of the registers are write only, some are read only, and others have the 
interface signals on the Cl board. 


capability to be loaded and read back. 
Line CIX-ONLINE comes from the ONLINE/OFFLINE switch mounted 


on the DAU ADDR WRITE READ 
Control Panel. This line passes through the CI board. It allows the 
microprocessor to determine if a CI board is present or not when the BOXO CI Control Hardwired Register 
switch is in the online position. BOX1 Mode Register Mode Register 
BOX2 T&D Register T&D Register 

DCMD-BOXO, ANDed with OMPDTA-1, sets the Partial Clear flip-flop F-PCLR. BOX3 Read Register Read Register 
F-PCLR is used to reset selected control and error logic on the CI board. BOX4 Read Reg. & Term. Write Register 

BOXS5 Read Reg. & Serv. Code CI Status 
DCMD-BOX0, ANDed with DMPDTA-2, sets the Total Clear flip-flop F-TCLR. BOX6 Read Reg. & Serv. Code & Term PSI Status 
F-TCLR is used to initialize the CI logic. BOX7 Not Used Not Used 
DCMO-BOXO, ANDed with DMPOTA-3, sets the Transfer Request flip-flop 
FXFRREQ. FXFRREQ allows the loading of zeros from the Pad Switch if a NOTE: For addresses above, the “X” will be: 
full sector of data 


is not transferred from the central System. 


“OO” or “1" for CI-0O 
DCMD-BOXO, ANDed with OMPDTA-6, sets the F-OPIO and F-OPI1 flip-flops. "2" or “3” for CI-1 
DMPDTA-7 resets either F-OPIO or F-OPI1, 


depending on which PSI port is 
selected by the Mode Register (R-PORT-1). 


CMD-LO-MODE address 80X11 is ANDed with 


generate $LD-MODE. $LD-MODE clocks the 
DMPDTA-( 0-7) into the Mode Register. 


FWRT-CTL2 and $FREE-RUNNING to 
microprocessor data lines 
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3.2.4 HARDWARE REGISTER DESCRIPTION 

3.2.4.1 WRITE CI CONTROL (B0OX0) 

This address is used by the microprocessor to selectively set and/or reset 

particular flip-flops. 

0 1 3 4 5 6 7 

$e eee a he a a fh we fa a pe ee ewe +--+ + 
} Cl | PART | TOT | XFER | | | OPI-CONTROL | 
| STAT } CLR } CLR |} REQ. | | etn a | 
| | | | | | } SET | RESET | 
$#------- +------- $------- $—-<-—----- $n e+ $—------- fawn ee Hoe + 
Bit 

0 CI State: This bit will allow the microprocessor control of the 
ON/OFF line state of the CI board. Writing to this register with 
this bit = 1 will change the state of the ON/OFF line flip-flop 
(F-ON-LINE). 

1 Partial Clear: This bit at a one causes the Partial Clear 
flip-flop (F-PCLR) to set. Used by the microprocessor to reset 
selected flip-flops on the CI board (i.e., Term Rx, Term Tx, 
End Service Code). 

2 Total Clear: This bit at a one causes the Total Clear flip-flop 
(F-TCLR) to set. Used by the microprocessor to reset the total 
CI board. 

3 Transfer Request: This bit at a one causes the Transfer Request 
flip-flop (FXFRREQ) to set. Used by the microprocessor to enable 
the transfer of Data to/from the PSIA. 

4 Not Used 

5 Not Used 

6 OPI Control Set: This bit at a one will allow the microprocessor 
to set the Operational In line to both ports (PSI-0 and PSI-1). 

7 OPI Control Reset: This bit at a one will 


allow the 
microprocessor to reset the Operational In line to the PSI. 
PSI-O or PSI-1 will te affected, depending on the state of the 
PSI Port Select bit in the Mode Register. 
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READ HARDWARE REGISTER 


3.2.4.2 (BOX0) 


This address will be utilized by the 


microprocessor to obtain detailed 

hardware information from the Hardwired Register on the CI board. 
0] 1] 2 3 4 5 6 7 
4+------- +---+~—--~— $= See foe ee +------- +---—----— +---+-+-—- +—-—---~—--— + 
| Cl | |} MP |} MP | | | 2/4 TRIP | 
| STAT | } WRITE | READ | | |} ---------~------- | 
| | | ERROR | ERROR | | | PSI O } PSI 1 | 
$---~+--—- $--+-—---— +------—- +---+-~- +—-—----+-- $—------- $#-~-----+- +—-—----—--~ + 
Bit 

0 CI State: This bit will indicate whether the Cl board is in an 
online or offline condition by testing the state of flip-flop 
(F-ON-LINE). 

1 Not Used 

2 Microwrite Data Error: This bit will indicate that the ‘om | board 
has detected a Parity error in the data received from the MP or 
SB boards (FMP/BB-DTA-ERR). 

3 Microread Error: This bit will indicate that there has been an 
error while the microprocessor is trying to read a register from 
the CI board (FRD-OUT-PTY-ERR). 

4 Not Used 

5 Not Used 

6 PSI-O 2/4: This bit will indicate whether this PSI is in the 
2-trie (=1), or the 4-trip (=0) mode of operation (HW-PORTO-2T). 

7 PSI-1 2/4: This bit will indicate whether this PSI is in the 
2-trip (=1), or the 4-trip (=0) mode of operation 


CHW-PORT1-2T). 


3.2.4.3 


This 


register 
of operation 


WRITE OR READ MODE REGISTER (B0X1) 


REV D 


is provided to allow the microprocessor 


to specify the type 
it desires and the proper port to select. 


1 2 3 4 5 6 7 

$—----~---— +---+--- +----—~-- $—--+-—-—--— $-+---—-—-— Se ees 5 ee eee +-+----—-- + 
[ | NO | PSI | | CNTR | | | 
| READ | WRITE | OPER | PORT | SHUNT | LOAD | IIw | | 
| | | | | | | | | 
+—------~— +—-----—--— 4+—------- $—-—------+ +-------+ +----+-+-—- +----+---- $+ + + 
Bit 

0 Read: This bit will allow the microprocessor to specify that the 
CI board is to be doing a read operation (R-READ-MODE). A read 
is a transfer o f data, status, or service code from the DAl to 
the system. 

1 Write: This bit will allow the microprocessor to specify that 
the CI is to be doing a write operation (R-WRT-MODE). A write is 
a transfer of commands or data from the system to the DAU. 

2 No Operation: This bit may be set and read back for testing 
purposes, but it will produce no action within the CI board 
(R-NO-OP). 

3 PSI Port Select: This bit will allow the microprocessor to 
specify the port (R-PORT1) for the subsequent operation (PSI 0 = 
0, PSI 1e=1). 

4 Shunt: This bit will allow the microprocessor to specify that 
the CI is to be operating in either of the previous conditions. 
(read or write mode), but the information is to go to/from the 
store board (R-SHUNT-MODE). 

5 Count Loaded: This bit will tell the CI board that the transfer 
counter (number of bytes to transfer) has been loaded 
(R-COUNT-LDED). When the counter expires, the CI board will send 
terminate to the system. 

6 Tllegal Instruction Word: This bit (R-ITIW-MODE ) will allow 
fetching of the fault byte. 

7 Not Used: (R-MODE-REG-7 ) 
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3.2.4.4 WRITE OR READ T&D REGISTER (BOX2) 


This register will be reserved for T&D functional use. It has yet to be 
determined just what information/operations can/will be performed. 


0 1 2 3 4 5 6 7 

+—-----—-- 5 ee a AG Sieh ee ee ee +--+--~-—-— +------—- ee eee +----+--- + 

| READ | INT | DUAL | | | | OPI | 

|} WRAP } WRAP } TERM |] R-TD3 | R-TD4 | R-TDS | -------~--------- | 

| MODE | MODE | MODE | | | } PSI 0 } PSI 1 | 

4--+---- +------- +—------- +—------- 4—------- +------- +—---—--~--- +------- + 

Bit 

0 Read Wrap Mode: This mode bit (R-RD-WRAP-MODE) will allow the 
microprocessor to initiate a read sequence (data from the 


buffer), but the data byte will stop at the Write Register. It 
must then be read by the microprocessor. 


1 Internal Wrap Mode: This mode bit (R-INTERNAL—WRAP ) will allow 
the microprocessor to initiate a read sequence, the data will go 


from the buffer through the CI board and back to the buffer. 


2 Dual Terminate: This mode bit (R-ENB-DUAL-TRM} will allow the 
microprocessor to test the terminate logic within the CI board. 


3 Reserved for T&D. 
4 Reserved for T&D. 


5 Reserved for T&D. 


6 OPI: This bit (read only) will reflect the state of the 
Operational In line (F-OPIO) to PST O. 


7 OPI: This bit (read only) will reflect the state of the 
Operational In line (F-OPI1) to PSI 1. 


3.2.4.5 WRITE READ REGISTER (B0X3) 


This address will be utilized when the microprocessor 


desires io send 
information (data or status) to the PSIA. 


3.2.4.6 READ READ REGISTER (BO0X3) 


When the microprocessor reads the Read Register, the Read 


Register Full 
flip-flop will be reset. 


| DATA, STATUS OR SERVICE CODE | 


0-7 Data, Status, or Service Code (R-REG-DATA). 


3.2.4.7 WRITE READ REGISTER AND TERMINATE (BOX4) 


This address will be utilized by the microprocessor when it desires to 
send information (data or status) to the PSIA. The hardware will also 
send terminate with this byte if it is in a read mode. If the write mode 
is selected, the hardware will generate a terminate to the PSIA with the 
next byte received. (Refer to address BOX3 for register pictorial.) 


3.2.4.8 WRITE READ REGISTER AND SERVICE CODE (BOXS5) 


This address will be utilized by the microprocessor when it desires to 


send a service code to the PSIA. (Refer to address BOX3 for register 
pictorial). 


3.2.4.9 WRITE READ REGISTER AND SERVICE CODE AND TERMINATE (BOX6) 
This address will be utilized by the microprocessor when it desires to 


send a service code to the PSIA. The hardware will also send terminate 
with this byte. (Refer to address BOX3 for register pictorial). 


3.2.4.10 READ WRITE REGISTER (BOX4) 


This address will be utilized by the microprocessor when it wishes to 
obtain information (1OCW, FAULT BYTE, etc.) from the PSIA. The hardware 
will reset the Write Register Full flip-flop. 


0 1 2 3 4 5 6 7 
$—--—----- +—------- +—------- +------- +------- +------- +—-------- +------- + 
| | 
| INFORMATION OR DATA | 
| | | 
+—------- +------- $—------ +------- +—---~---- +------- +—-------- +------- + 


Bit 0-7 Information or Data (Z-WREG-PAD). 
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'.2.4.11 READ CI STATUS (BOXS) 


his address will be used 
tatus of the CI board. 


0 1 2 

+-----—-- +------- +------- + 
| TERM | TERM } END | 
| RX | ™X |} SERV. | 
| | | CODE | 
fe Soe Se $--+-- +#—------- + 
Bit 

0 Terminate Received: 

has received a terminate Signal 
1 Terminate Transmitte 


when 


Thi 


d: Thi 


the microprocessor wishes to obtain the 


Ss flag will 
(FTRM-RCVD) 


s flag will 


has transmitted a terminate signai 


2 End Of Service Co 


de: Th 


is flag will 


has completed the dialog with the 
code (FEND-SERV-CODE). 


3 Transfer Request: 


(either 64, 512 or absolute) 


Process (F-XFR-REQ). 


This 


4 Write Register Full: 


microprocessor that 


5 Read Register Full: 
that the Read Regist 


6 Write Parity error 
Latch Parity Error 
(SEL-IIW), or OPO 


flag will 
transfer 


This 


PSIA 


READ 
FULL 


bit 


6 7 
~---~---- +—--~-~--+ 
WT/E | CI l 
TIW | ERROR | 
| | 
-------- +-----~—-4+ 


indicate that the CI board 


from the PSIA. 


indicate that the CI board 
(FTRM-SENT) to the PSIA. 


indicate that the CI board 
when sending a service 


indicate that the sector 
to/from the PSI is still in 


will indicate to the 


the Write Register is ful] (FWRT-REG-FUL). 


This b 


er is full 


it will 


or IIW: This 
(FWLAT-ERR), 


dropped or 


had occurred (JMS-30). 


7 CI Error: This bit 


will indicate 
om | board has detected a parity error 
microprocessor or store board data after 


Register Switch (FMP/BB-DTA-ERR) ; 
Out Register (FRD-OUT-—PTY-ERR). 


THEORY OF OPERATION 


bit will 


indicate to the microprocessor 
(FRO-REG-FUL). 


indicate that a Write 


Illegal Instruction Word 


the selected PSI (FSEL-OPO-DROPED) 


to the microprocessor that the 
(ANY-CI-ERROR) on either the 
it has passed the Read 


or on the Microprocessor Read 


3.2.4.12 READ PSI STATUS (BOX6) 


REV D 


This address will be used by the microprocessor when it wishes to obtain 


the status of the PSI interface. 


0 1 2 3 4 5 6 7 
+—-—------— $—-----~-— $—-—---——-— $—---—-———- $+-~—-~--—~— $---~--- +-------- $—--—--—--—- + 
| | PRTY | OPO | | CPW | OPO | 
| IIW | ERROR | DROP | | --------------- +--+ | 
| | | | {| PSI oO | PSI 1 | PSI 0 } PSI 1 | 
+-------— +—-------— 4+——-—---— ~~ +—------+- +—------- #—------- 4+-------- +------- + 
Bit 
0 IIW: This flag (SELIIW) will indicate that there has been a 
fault detected by the selected PSIA (PSIA 0 or PSIA 1, based on 
the PSI Port Select bit in the Mode Register). 
1 Parity Error: This bit indicates that the CI board has detected 
a parity error (FWLAT-ERR) on the selected PSIA interface (PSIA (0) 


or PSIA 1, based on the PSI Port Select bit in 
Register). 


2 OPO Dropped: This flag will indicate that there has been 
of the Operational Out Line (FSEL-OPO-DROPPED) on the 
PSI interface. 


3 Not Used 


4 CPW PSI 0O: This flag will indicate that there is a 


the mode 


a droop 
selected 


Channel 
Program Waiting on PSI 0 (PSIO-CPW). 
5 CPW PSI 1: This flag will indicate that there is a Channe}] 
Program Waiting on PSI 1 (PSI1-CPW). 
6 OPO PSI oO: This flag will indicate the Presence/absence of the 
Operational Out Line from PSI 0 (PSIO-OPO). 
7 OPO PSI 1: This flag will indicate the presence/absence of the 
Operational Out Line from PSI 1 (PSI1-OPO). 
3325 SERVICE CODES 
Service codes are firmware’s method of communicating with the PSIA. 
The service codes for the DAU are listed on the following page. Notice 


that bits 0 through 3 must always be zero. 
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BITS SERVICE CODE 
0 34 7 DESCRIPTION 
0000 0000 Invalid Code 
0000 0001 Initiate New Channel Program 
0000 0010 ’ Move Pointer - Initiate Command Transfer 
0000 0011 Back Pointer - Initiate Command Transfer 
0000 0100 Read Binary 
0000 0101 Read ASCII 
0000 0110 Write Binary 
0000 0111 Write ASCII 
0000 1000 Special Interrupt Status 
0000 1001 Termination Status 
0000 1010 Invalid Code 
0000 1011 Extended Status 
0000 1100 Invalid Code 
0000 1101 Termination Interrupt 
0000 1110 Marker Interrupt 
0000 1111 Special Interrupt 


3.2.6 PST INTERFACE 


Figure 3.2-4 identifies the PSI to Cl interface lines and their 
corresponding abbreviations. All lines with the designation IN originate 
at the DAU and terminate at the 1/0 Controller. All lines with the 
designation OUT originate at the I/0 Controller and terminate at the DAU. 

Mnemonics for the lines are obtained by using the first or most 
significant letters in the words that name the lines. The data lines (D) 


are followed by a digit indicating the position of the line in the data 
path. 


3.2.6.1 SERVICE CODE IN (SCI) 


This line extends from the DAU to the 1/0 Controller. When set, SCI 
indicates that the DAU has a service code to send to the 1/0 Controller. 
This line is fully interlocked with Service Enable Out (SEQ). The DAU 


will not transfer the service code until SEO is high. SCI may not rise 
unless SEO is low. SCI remains high for the duration of the service code 
sequence and will fall when the DAU detects the drop of TMO for the last 
byte transferred in this service code sequence. SCI must fall after every 
service code sequence. If the DAU wants to send another service code 


sequence without any intervening data or command transfer, it must lower 
SCI until it detects the fall of SEO. Then it may again raise SCI and 
initiate the transfer of the next service code sequence. The first byte 
transferred in a service code sequence is always a service code. 


REV D 
3.2.6.2 SERVICE ENABLE OUT (SEO) 


This line extends from the 1/0 Controller to the DAU and is used to 


indicate that the 1/0 is ready to receive a service code sequence. The 
line is fully interlocked with Service Code In (SCI). SEO will only rise 
after SCI rises, and can only be reset when the I/0 detects the fall oO f 
SCI. The fall of SEO enables the DAU to initiate a new operation over the 
PSI. <A hardware failure will be assumed if this line is reset while SCI 


is high or set while SCI is low. 


No dialog other than a DAU initiated service code sequence may take place 
over the interface unless both SCI and SEO are in a logical zero state. 
SEO cannot be raised if a difference between STI and STO exists. 


3.2.6.3 STROBE IN (STI) 


The Strobe In line, in conjunction with Strobe Out (STO), controls the 
data transfers on the interface. This line extends from the DAU to the 
1/0 Controller. It is activated by the DAU for a read or write operation. 


For a read operation the STI line may be changed only if STI and STO are 
at the same logical level. A change of STI by the DAU when data is ready 
will cause the 1/0 to detect a difference between STI and STO. This will 
indicate to the I1/0 Controller that data is available on the data lines. 


; SERVICE CODE IN (SCI) 
SERVICE ENABLE OUT (SEO) Z 


STROBE IN (STI) 


STROBE OUT (STO) 


RESET OUT CRSO) 


CI 
BOARD 


2 


DATA PATH —(00-7,P) 


FIGURE 3.2-4. CI TO PSI INTERFACE 
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REV D 
To obtain the data, the 1/0 will deskew STI a minimum of 40 nanoseconds, If a terminate condition exists, the 1/0, when ready, will respond by 
then store the data and check for a terminate condition. If a terminate setting the TMO line and performing the dialogue described for TMO. If a 
condition exists, the 1/0, when ready, will respond by setting the terminate condition does not exist the I1/0 Controller, when ready, will 
Terminate Out (TMO) line and performing the dialogue described for TMO. respond by forcing the STO line to the same logical level as STI. In 
[If a terminate condition does not exist, the 1/0, when ready, 


will respond either case, the I/0 may hold up the dialogue at this 


point by delaying 
by forcing STO to the same logical level as STI. Detection of STI and STO 


the change o f STO or TMO if necessary. Detection of STI and STO being 


being equal signals the DAU that the data lines’ may now be altered and equal signals the DAU that the data lines may now be altered and that STI 
that STI may be changed for another byte transfer when the new data is may be changed for another byte transfer when the new data is ready. 
ready. 

STO will be forced to the reset state by the I/0 Controller while OPO or 
For a write operation, the roles of STI and STO are reversed. The 1/0 OPI are reset. 
Controller will change STO when it places data on the data lines. When 


the DAU detects a difference between STI and STO it will deskew STO, store 


the data and check for a terminate condition. If a terminate condition 3.2.6.5 TERMINATE OUT (TMQ) 
exists, the DAU, when ready, will respond by setting the TMI line and 


performing the dialogue described for TMI. If a terminate condition does Terminate Out is 


used by the I/O Controller to end the current dialogue 
not exist the DAU, when ready, will 


respond by forcing the STI line to the whether a read or a write. The TMO line extends from the 1/0 Controller 
same logical level as STO. In either case, the DAU may hold up the to the DAU and is used in conjunction with the TMI line to control the PSI 
dialogue at this point by delaying the change of STI or TMI i f necessary. terminate sequence. 
Detection of STI and STO being equal signals the I/0 that the data lines 
may now be altered and that STO may be changed for another byte transfer For awrite operation, TMO can indicate one of the following conditions: 
when the new data is ready. 

o For a data transfer, TMO implies that a byte being transferred is 

STI will be forced to the reset state by the DAU while OPI or OPO are the last byte of a field and the data count is exhausted. Since 
reset. 


data chaining is transparent to the DAU, TMO rises only when the 
count of the last data chained DCW in the data chain array is 


exhausted. Due to an error, the transfer may be terminated 
3.2.6.4 STROBE OUT (STO) prematurely. 


The Strobe Out line is used by the 1/0 Controller to indicate its re) For a command or I/O instruction transfer, TMO indicates that the 
Participation in the dialog on the interface. This line extends from the transfer is complete with the byte being sent on the current 
1/0 Controller to the DAU. transfer and that no more bytes are forthcoming. fe 


For awrite operation, the STO line may be changed only if STI and STO are 


o For” any transfer, if the Terminate In line has been received with 
at the same logical level. A change of STO by the I/0 when data is ready the most recent byte from the DAU. TMO will be sent to the DAU 
will cause the DAU to detect a difference between STI and STO, which will after data has been deskewed. 
indicate to the DAU that data is available on the data lines. To obtain 
the data, the DAU will deskew STO a minimum of 40 nanoseconds, then store 
the data and check for a terminate condition. I f a terminate condition 3.2.6.6 TERMINATE IN (TMI) 
exists, the DAU, when ready, will respond by setting the Terminate In 


(TMI) Line and performing the dialogue described for TMI. Terminate In is used by the DAU to end the current dialogue, whether 


read or a write. The TMI line extends from the DAU to the I/0 Controller. 
If a terminate condition does not exist, the DAU, when ready, will respond 


by forcing STI to the same logical level as STO. Detection of STI and STO 
being equal signals the 1/0 Controller that the data lines may now be 


altered and that STO may be changed for another byte transfer dialogue o For a data transfer, TMI indicates that the byte being received is 
when the new data is ready. 


the last byte the DAU will accept for this transfer sequence. 


For awrite operation, TMI can indicate one of the following conditions: 


For a read operation, the roles of STI and STO are reversed. The DAU will re) For a command transfer, TMI indicates that the byte being received 
change STI when it places data on the data lines. When the I/0 Controller is the last byte required by the DAU. 
detects a difference between STI and STO it will deskew STI, 


store the 
data and check for a terminate condition. 
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For any transfer, if the Terminate Out line has been received with 
the most recent byte from the 1/0 Controller, TMI will be sent 


to 
the 1/0 after data is deskewed by the DAU. 


For a read operation, TMI can indicate one of the following conditions: 


o 6For a data transfer, TMI indicates that the byte being transferred 
is the last byte available from the media for this data transfer 
sequence, or that the DAU is temporarily suspending the data 


transfer sequence. The suspended sequence may be resumed by 
the appropriate service code. 


using 
) For a service code sequence, TMI indicates that the byte being 
transferred is the last byte in the service code sequence. 


0 For any transfer, the Terminate Out line has been received in 
answer to a change of the STI line for the most recent byte to the 
I/O Controller. TMI will be sent to the 1/0 Controller. 


3.2.6.7 CHANNEL PROGRAM WAITING (CPW) 


Channe] Program Waiting indicates to the DAU that a channel program (DCW 


list) is waiting. The CPW line extends from the 1/0 Controller to the 
DAU. 


A  ccmmand received by the 1/0 Controller results in the I/O setting the 
CPW line to a logical one state. As soon as the DAU is able, it issues’ an 
Initiate New Channel Program service code to start the new channel 
Program, and the 1/0 then begins transferring a logical channel number and 
the first IDCW to the DAU. CPW remains up until no new channel programs 


remain to be initiated. CPW resets when the last entry in the initiation 
queve is satisfied. 


3.2.6.8  10C INSTRUCTION WAITING (IIW) 


IIW indicates to the DAU that the I/O Controller has a fault byte or 
instruction to send. The TIW line extends from the 1/0 Controller to the 
DAU. The DAU must, upon recognizing that IIW is high, 
to the 1/0 Controller at its next service code 
1/0 then sends the IOC instruction to the DAU, 
channel number if applicable. 


send a service code 
sequence opportunity. The 
accompanied by a logical 


If a data transfer is in progress at the time IIW rises, it should 
continue to its normal termination point. If however, the 1/0 
requires immediate transmission of an IOC instruction, it will 
data transfer by sending TMO. 


Controller 
terminate 


If TIW and CPW are up at the same time, the DAU must service IIW first. 


When T1W is high, the DAU must service it before any other service code 
sequence it wishes to send. 
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I f IIW is to be set during a service code or data transfer sequence, it 
must be set prior to or simultaneously with the resetting of TMO. 


ITIW will reset when SCI is set for the transmission of the Initiate 1Ooc 
Instruction service code or whatever service code is used to accomplish 
this action. If the ITIW line is active at the end o f a service code 


sequence, the DAU is to assume that any transfers called for by the 
service code will not occur. 


3.2.6.9 OPERATIONAL OUT (OPO) 


Operational Out indicates the state o f the 1/0 Controller. When 
activated, it indicates that the 1/0 is operational and capable of 
communication with the DAU. When deactivated, it means that the I/0 is 


powered down or is ina state that makes it incapable of responding on the 
PSI interface. The OPO line extends from the I/0 Controller to the DAU. 


When the PSI is physically disconnected from the I/0 Controller, this line 


is deactivated. This line may be activated or deactivated at any time. 
I f this line is deactivated while dialogue is in progress, the DAU ceases 
the dialogue on the PSI. If OPO is down, the DAU should not attempt any 


dialogues on the PSI. 


3.2.6.10 OPERATIONAL IN (OPI) 


Operational In indicates the DAU operational state to the 1/0 Controller. 
The OPI line extends from the DAU to the I/0 Controller. 


When activated, OPI indicates that the DAU is operational and capable of 
communication with the 1/0 Controller. When deactivated, it means that 


the DAU is powered down or is in a state that makes it incapable of 
responding on the PSI interface. 


The Operational In line will be deactivated if it is set when the 1/0 
Controller activates the Reset Out (RSO) line. The OPI line will remain 
deactivated until resetting (initialization) and any self diagnosis 
activities intrinsic to initialization are completed. 


When the PSI is physically disconnected from the DAU, this line is 
deactivated. This line may be activated or deactivated at any time except 
it may not be activated if RSO is high. If it is deactivated while some 


dialogue is in progress on the interface, the 1/0 Controller will cease 
the dialogue on the PSI interface. 


3.2.6.11 RESET OUT (RSO) 


The Reset Out line extends from the I/0 Controller to the DAU. Reset Out 


resets and initialized the DAU to a known state. The RSO line is 
implemented as a pulse. 
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When RSO is raised, the affected unit will immediately cease dialogue on A read 
the PSI. While initialization is taking place in the DAU, the OPI 
will be in the logical zero state. When initialization 


is complete and 
RSO has dropped, OPI can be raised to a logical one. 


3.2.7.2 READ DATA PATH 
3.2.7 HARDWARE DESCRIPTION Refer to Figure 3.2-5. 


3.2.7.1 DATA PATH (DO-7,P) 


the SB board (RBUFFER-DTA 0O-7,P). 
The data path lines are a one byte wide path, eight bits plus odd parity, 


that extends between the DAU and the 1/0 Controller. 


operation takes place in the 
line initiating a byte transfer instead of STO and TMO. 


Read data enters the CI board from either the MP board (DOMPDTA 0-7,P) 


REV D 
same manner with STI and TMI 


or 


The MP board supplies controller data 
such as status, service codes, etc. The SB board supplies data 


buffer through the B-register. This data is primarily 


from its 
read data from the 


device. Buffer data is gated through the Read Register Switch i f the Cl 
The nature of the information on the data lines (data, service code, etc.) board is in the shunt mode, otherwise, the MP data is transferred. Data 
is determined by the dialog. is transferred from the Read Register to the Read Latch then to the 
selected PSI port transmitters and onto the PSI interface. Control 

Data can be put on the data lines by either the I/0 Controller or the DAU. 


Data is put on the data lines by the 1/0 Controller whenever the 1/0 
changes the state of STO or sets TMO to a logical one on an output 
operation. Data is out on the data lines by the DAU 
changes the State of STI or sets IMI to a logical one on an input 
operation. When the state of STO is changed during a write operation, the 
DAU detects a logical difference between STO and STI, accepts the data 
from the data lines and sets STI to the same level as STO. For the last $LDO-RD-REG 


Refer to Figure 3.2-6. 


whenever the DAU e207 23 LOAD READ REGISTER ($LO-RD-REG) 


signals are used to move the data along the read path. 


is produced by data transfers from the SB board B-register or 
data byte the 1/0 Controller sets TMO to a logical one. Upon reception of by one of the following microprocessor commands: 
the TMO signal the DAU accepts the data from the data lines and sets TMI 
to a logical one. Upon reception of the TMI signal the 1/0 Controller o CMD-LD-RD-REG: Loads Data or Status information into the Read 
will reset TMO. The DAU recognizes the reset of TMO and resets IMI. 


Register. 


Op Eie Tia ENB-MP-CK_ 
FWRT-CTL2— > JMS3 


R-SHUNT-MODE 


R-PORT-1 
DMPOTA-(0-7,P) 


ENB-1-DTX 
DMPOTA-(0-7,P) 
$LD-RD-REG $LO-RD-LAT | 
ZRO-DATACO-7 , P) RREG-DATA(0-7,P) LAT-DATA(0-7,P) 
RBUFFER-DTA(0-7,P) 
RBUFFER-DTA(0-7,P) ‘ 
e ENB-0-DTX 
B-REG-(0-7,P) Rb WEE. a | oe 
SWITCH REGISTER LATCH R-PORT-1 


BUFFER 


FIGURE 3.2-5. READ DATA PATH 
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o CMD-LD-RD-REG-T: Loads data or status into the Read Register 


and sends terminate (TMI). 


o CMO-LD-RD-REG-SC: Loads service code into the Read Register. 
The logical channel number may also be 


loaded with this command. 


o CMD-LD-RD-REG-SCT: Loads service code or logical channel number 


into the Read Register. A terminate (TMI) $DAU $LD-RD-REG 
will be sent with this command. 


FWRI-CT 
. CMD-LD-RD-R (BOX3) CMDS-LD-RD-REG ~ 
The Microprocessor Address Decode for each CI command is listed alongside CMD-LD-RD-REGT (Box4)\ \ SET-REG-FUL FRD-REG-FUL 
these commands. Data transfers from the SB. buffer are loaded into the MD- D=RD=R G= c _(B0x ty FB-REG-ACK sant : 
Read Register by setting the B-register acknowledge flip-flop EMD~LD-RD-REG“SCT (BOX6) oa c 
(FB-REG-ACK). The conditions to set this flip-flop are as follows: | Seth RESETOREGO PUY K 
o The Read Register is empty (FRD-REG-FUL) or is about to be emptied . sOAU 
(FRD-SYNC). 
FSYNC-TRM-TXRX _ 
o The store board's B-register is full (FB-REG-FUL) and Read Shunt FRO~SYNC 
Stop is not set. EMPTY-WILLBE MP-RD-READ-REG | / 
FRO-CTL2 
o The CI board is in the read and shunt modes and the microprocessor FRO-SYNE r CMD-LD-RD-REG 
has issued a Transfer Request (FXFRREQ). PRICE SERGI 
FRO-REG-FUL 
BFUL-RD-SHUNT 
R-SHUNT-MODE 
3.2.7.4 READ REGISTER FULL RESET REQ-AND-SHUNT 
FXFRREQ RD-SHUNT 
Refer to Figure 3.2-6 . RIREAD-MODE 


an FB-REG-FUL » 
The conditions that reset the Read Register Full flip-flop are: FB-REG-FUL 


“FRD-SHUNT-STOP 
o <Any Load Read Register command when the microprocessor is CMD-LD-RD 
performing a read operation (FRD CTL). REG-T y e 
, . CMD-LD-RD- CMDS-LD-RD-REG-T 
o Upon sending/receiving a terminate to/from the 1/0 Controller REG-SCT a EWR TOE SET-REG-TRM [ FRO-REG-TRM 
CFSYNC-TRM-TXRX). . FB-REG-ACK RO-COUNT-TRM . $DAU 
FB-REG a C 
TRM » SB-LAST-BYTE > * PRESET SREGSE CE. 
o As data is transferred from the Read Register to the Read Latch R-COUNT- 
(CFRDO-SYNC). LDED SET=REG-TRM em 
SET-STOP FRD-SHUNT-STOP: 
FSYNC-TRM-TXR J 
3.2.7.5 READ REGISTER TERMINATION a SDAU te 
LO-MODE K- 
Read Register Terminate (FRD-REG-TRM) and Read Shunt Stop are set to i.) 
terminate the read and to lock out further data transfers from the SB and F-PCLR fs 
MP boards. The microprocessor terminates transfers by issuing the Load 


Read Register Terminate or service code terminate commands. 


The data transfer terminates when the last data 


byte has been sent 
(R-COUNT-LDED) 


and the SB board sends terminate (FB-REG-—TRM). FIGURE 3.2-6. LOAD READ REGISTER CONTROL 
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3.2.7.6 READ LATCH CONTROL 


Refer to Figure 3.2-7. 


Data is transferred from the Read Register to the Read Latch by 
$LO-RD-LAT. This signal is produced i f the Read Register is ful! 
(FRD-REG-FUL) on the rise and fall of each Strobe Out (STO) signal when 
the DAU is connected to a 2-trip PSIA or as STO falls (SEL-STO) when 
connected to a 4-trip PSIA. Refer to Figure 3.2-8. 

The top leg of the $LD-RD-LAT AND gate establishes whether 
4-trip PSIA is employed in the disk subsystem. If the backpanel Jumpers 
are not installed, the 2-trip logic is activated and the 4-trip logic is 
inhibited. The jumpers are installed when the DAU is connected to a 
4-trip PSIA. The jumpers ground out the 2-trip PSIA logic. In 4-trip 
operation, Strobe Out (SEL-STO) must fall before data is transmitted. 
This is not required for 2-trip operation. The last byte is transferred 
to the Read Latch when Read Register Terminate (FRO-REG-TRM) sets and 
neither Terminate In (FIMI) or Terminate Out (SEL-TMO) 


a 2-trip or a 


are active. 


$LD-RD-LAT is inhibited if one of the following conditions exists: 
The Read Latch contains data already (FRD-LAT-FILED). 

The Mode Register is being loaded (FLD-MODE). 

Terminate has been sent or received (FTRM-RCD-SENT10). 

The Read Register is empty (FRD-REG-FUL). 

The DAU is waiting for a Service Enable Out (WAIT-SEO). 


oo0o00 90 


$LD-RD-LAT(2T)*| | « | | ( | Ly | | « | | « | | « | | 
SLO-RO-LAT(4T)°° « | | « | | « | Ly | | 


*$LO-RO-LATC2T) = (CSEL-STIEQSTO)+(SEL-~TMIEQTMO *TMO) 


**$LO-RO-LATC4T) = (SEL-STIEQSTO STO) +(SEL-TMIEQTMO SEL-TMO) 


FIGURE 3.2-7. LOAD READ LATCH TIMING (2T/4T) 


BULL CONFIDENTIAL & PROPRIETARY 


THEORY OF OPERATION 


3-15 


REV D 


| JUMPER _ HW-PORTO-2T 
PORTO-2T tm ACTIVE-PORT- 
R-PORT-1 4 2T ™ 
> D2T-NO-STO 
—  $EL-STO 
¥ : 


HW-PORT1-2T 


= $LD-RD-LAT 
WAIT-SEO 


FTRM-RCO-SENT10 WAIT-CUT-OFF 
JMS 


FRD-REG-FUL 


$LO-RD-LAT FRD-LAT- 
FILED 


FRO-SYNC 


WEIGHT 


FRD-REG-FUL 


DLY-20NS 


SEL-STI FRO-REG-FUL20 
SEL-STIEQSTO 
SEL-STO 
Beal NOR-TRM-LO 
aa ae SEL-TMIEQTMO 
SEL-TMO IMO TRM-LOAD > 


FRD-REG-TRM ; 
SET-RLT FRD-LAT-TRM 

$LD-RD-LAT 4 

SDAU as 

Ele 


LO-RO-LAT-RDY 


FRD-SYNC 


FRO~-SYNC 


FRO-LAT-FILEO 


SETSMS IT SYNE) =: | FWRT-SYNC 


SEL-OPO FSYNC-OPO-DROPPED 
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3.2.7.7 DATA TRANSMITTERS 


Refer to Figure 3.2-9. 


The appropriate Data Transmitters are enabled depending upon whether the 
microprocessor has selected PSIO (R-PORT-1) or PSI1 (R-PORT-1) and which 
Transmitter Enable signal (ENB-O-DTX or ENB-1-DTX) is active. 


A Transmitter Enable signal is generated if Operation Out is present at 
the respective port (either PSIO-OPO or PSI1-OP0), the CI board 


is online 
(F-ON-LINE) and in the read mode (R-READ-MODE). 


PS1O0-OPO PSTO0-OPO 
PS10 ENB-0-TXS 


F-ON-LINE R-READ-MODE LAT-DATA- 
(0-7,P) 
R-PORT-1 PSLIDATA S13) 
ENB-0-DTX (0-7,P) 
ENB-1-TXS 


ENB-0-DTX 
R-PORT-1 rete Gs) 
(O0-7,P) 


. PS11-OP PS11-OPO 
age 


FIGURE 3.2-9. DATA TRANSMITTERS 


3.2.7.8 CONTROL SIGNAL TRANSMITTERS 


Refer to Figure 3.2-10. 


This figure shows the Control Signal Transmitters. 


These signals allow 
the CI board to communicate with the desired PSI 


interface. 


R-PORT-1 


PSIO-SCI sid 
ENB-O-TXS 
MD-LD-RD-R yyemoaset 
CMD-LD-RD-REG-SCT] _ SET-SCII, FSCI 
FWRI-CTLI 
DAU jc 


Hl 
A 


ENB-1-TXS 
R-PORT-1 


PST1-SCI (esi) 


F SYNC-TRM-TXRX| 


R-PORT-1 
$STI-WRT 


PSIO-STI 


$STI-READ 


PS1I1-STI 
ENB-1-TXS 


PSTO-OPI 


F-ON-LINE 


PST1-OP1 


R-PORT-1 


ENB-O-TXS 


WRTI-SET-TMI 


RO-SET-TMI 


ENB-1-TXS 


RESET2-TMI 
R-PORT-1 


| a | | a A 


FIGURE 3.2-10. CONTROL SIGNAL TRANSMITTERS 
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3.2.7.9 CONTROL SIGNAL RECEIVERS 


Refer to Figure 3.2-11. 


The Control Signal Receivers are enabled when the 


the DAU online (F-ON-LINE) and the OPO 
respective Port 


microprocessor 
signal is present 


places 
from the 


The outputs from the Control Signal Receivers are then sent to 1 of 2 or 1 


of 4 selectors to generate the select signals. The exceptions are the 
PSIO-CPW and PSI1-CPW signals. These two signals go directly to the 
microprocessor readout 1 of 8 select switch and are read as PSI Status. 


The PSTO-RSO and PSIT1-RSO Signals are ORed together on the CI board and 


sent to the MP board. This causes the DAU self-test to be run and the DAU 
to be initialized to a known state. 


-1IW R~PORT-1 


~CPW 
~SEO 

-STO -1IW 

PS10-TMO -SEO 

-STO 


-T1w 


-CPW 
-SEO 
. 1 OF 2 OR 
PSI1-TMO 1 OF 4 
SELECT 


PSIO-RSO 
ENB-O-RXS 


PST1-RSO 


FIGURE 3.2-11. CONTROL SIGNAL RECEIVERS 
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3.2.7.10 WRITE DATA PATH 


Refer to Figure 3.2-12. 
System data is loaded into the 


depending on which port the 
R-PORT-—-1). 


Write Latch from 


either PSIO or PSI1 
microprocessor has 


selected (R-PORT-1 or 


Under T&Ds, the data from the Read Latch [LAT-DATA-(0-7,P)] is wrapped 
around to the Write Latch. This is accomplished by setting the interna} 


wrap bit in the T&D Register and placing the DAU in both the write and 
read modes. 


Write data passes through the Write Register, Pad Switch, Buffer, and on 
to the store board (SB). As data is transferred from the Write Latch, 
parity is generated. This is compared with the parity bit received with 


the data. If the two parity bits are not equal, a Write Latch 


Error 
Signal is generated. 


3.2.7.11 LOAD WRITE LATCH 


Refer to Figure 3.2-14. 


The Write Latch is loaded by the signal $LD-WRT-LAT which is generated by 
a 4-input NAND gate. The lower input to the NAND gate (ABORT-TRM-TXRX)_ is 
used to inhibit the loading of the Write Latch if it is already loaded 


CFWRTI-LAT-FILED10), or the microprocessor has aborted the write due to an 
error (CFWRT-ABORT). 


The third 
mode. 


input (R-WRT-MODE) indicates the CI board must be in the write 


The top two inputs to the NAND gate supply the timing for $LD-WRT-LAT. 
This timing depends on whether the CI board is in the 2-trip or 4-trip 
mode of operation and the state of interface signals STO, STI,  TMO and 
TI. Refer to Figure 3.2-13 for Load Write Latch timing diagram. 


For 2-trip operations, normal data transfers (not last byte) are based on 


STI not equal to STO delayed (SEL-STIEQST020) and the port j 


jumpers removed 
(ACTIVE-PORT-2T). When these conditions are met, signal D2T-STO-LOAD is 


generated. The last byte is loaded by TMI not equal to TO delayed 


(SEL-TMIEQTMO20), and TMO active (SEL-TMO). These conditions produce 
signal D2T-—TMO-LOAD. ’ 


For 4-trip operations, normal data transfers are based on STI not equal 


to 
STO delayed 


(SEL-STIEQSTOS) and STO not (SEL-STO). These conditions 
produce signals D4T-STO-LOAD and D2T-NOSTOTMO. The last byte is loaded by 
TMI not equal to TMO delayed (SEL-TMIEQTMO20) and TMO has-~7 fallen 
(SEL-TMO). These conditions produce 


signals D2T-TMO-LOAD and 


D2T-NOSTOTMO. 
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3.2.7.12 LOAD WRITE REGISTER 3.2.7.13 PAD SWITCH CONTROL 


Refer to Figure 3.2-14. System data is gated through the pad switch as long as WRT-SECT-PAD is 


low. Padding is invoked when the system is sending device data and 
Each $LO-WRT-LAT sets the Write Latch Filed flip-flop (FWRT-LAT-FILED) to terminates the transfer prior to reaching a sector boundary. This 
denote that the Write Latch is full. FWRT-LAT-FILED is used to generate condition is detected on the SB board and causes WRTI-SECT-PAD to g0 high. 
SET-WRT-SYNC. The other conditions needed to produce SET-WRITE-SYNC are: WRTI-SECT-PAD will finish filling the sector with zeros until a Write 
Sector Terminate (OWT-SEC-TRM) is received from the SB board. 
o Not attempting to unload the Read Latch (SET-RD-SYNC). 
ae ae WRT-SECT—PAD is generated if Transfer Request (FXFRREQ) and FPAD are set 
o Write sync is reset (FWRI-SYNC). and the DAU is not writing in the absolute mode (RABS-WRT). FPAD sets on 
receipt of Write Register Acknowledge (FWRT-REG-ACK) from the SB board, 
o The Write Register is empty now (FWRT-REG-FUL), or the SB board has System Terminate CFWRT-REG-TRM), and Write Request Reset Not high 
the last data byte and its OK to load the Write Register (WRT-REQ-RESET). 
(FWRTI-REG-ACK). 
. WRT-REQ-RESET is held high because Absolute write (RABS-WRT) is not 
SET WRITE SYNC sets FWRTI-SYNC which in turn, resets FWRI-LAT-FILED-= and enabled and the SB board has not detected the end of the sector boundary 
generates $LD-WRT-REG to strobe the data into the Write Register. (DWT-SEC-TRM). When sector padding is completed, OWT-SEC-TRM goes’7 high 
and WRT-REQ-RESET goes low to reset FPAD. 
Refer to Figure 3.2-15. 


From the pad switch, zeros pass through the buffer and on to the SB board, 


providing the microprocessor is still requesting data transfers (FXFRREQ) 
the SB in the shunt mode. 
respond with the acknowledge signal 


FWRT-SYNC also sets the Write Register Full flip-flop (FWRT-REG-FUL) to 
Provide the handshake signal ACT-WT-REG-FUL to the SB board. When 
board receives the data byte, it will 
(FWRT-REG-ACK) to reset FWRT-REG-FUL. 


R-INTERNAL-—WRAP 


PSIO-DATA (0-7,P) 
WRT-SECT-PAD 


ENB-O-RXS 


ae ~-PSIO-RXDATA 


REQ AND SHUNT $LD-WRT-REG $LD-WRT-LAT 
“ = Cc fs c fi (0-7,P) 
| (0-7,P) _R-WRTREG-DTA ZR-WRTLAT-DTA geZWRIDTA 


BUFFER 


PAD 
SWITCH 


WRITE 


INPUT 
LATCH SWITCH 


PSI1-DATA(0-7,P) 


RECEIVERS 


WRT-LAT-ERR 
R-WRTLAT-DTAP 


(d’' 2-0) VLva-L1V1 


FIGURE 3.2-12. WRITE DATA PATH 
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SEL-TMIEQTMO020 


SEL-TMO 
D2T-TMO-INHWRT 


ACTIVE-PORT-2T 


D2T-TMO-LOAD 
O02T-STO-LOAD 
O04T-STO-LOAD 


ACTIVE-PORT-2T = 
) \ LO-WRT-LAT 


SEL-STIEQSTO20 


SEL-STO 


SEL-ST] 


D2T-NOSTOTMO 
$LO-WRT-LAT 


~ 


SEL-STO VX. 
B: SEL-STOTMO 
SEL-TMO & 
iF R-WRT-MODE SLOIWRIALATSS FWRT-LAT-FILED 
/ J 
seg . FWRT-LAT-FILED1LOV\ $DAU_—_{¢ 
R 


FWRI-SYNCiK FWRT-LAT-FILED LAT-FILED 


Dia TRM-TXRX 
FWRT-ABORT WRI-A T CLR-WRT-LAT-FILED 
DELAY10 EWR BOR 101, 


| FWRT-ABORT 
SEL-TM] « | 
CLEAR 
SLO-WRI-LAT | « | | « | | «( | | 
C2T)° } 
sa ps ge ee SFREE-RUN 
(aTyTpes 


FWRT-REG-ACK FWRI-LAT-FILED FWRT-SYNC 
, WILBE-REGNOTFUL SET-RD-SYNC SET-WRT-SYNC 
*$LO-WRIT-LAT(2T) « (SEL-STIEQSTO) + (SEL-TMIEQTMO +» TMO) = 


fo” 


FWRT-ABORT 


FWRT~ABORT 
SEL-TMO 


LET-I1OM-TRM 


FWRTI-REG-FUL WRT-SYNC-KRL 


FWRT-SYNC 
“*SLO-WRI-LATC4T) = (SEL-STIEQSTO = SEL-STO) +4 CSEL-TMIEQTMO = SEL *TMO) 


SLD-WRT-REG 
$DAU 


FIGURE 3.2-13. LOAD WRITE LATCH TIMING (2T/4T) 


FIGURE 3.2-14. WRITE LATCH CONTROL 
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FWRT-SYNC 


SET-~WT-REG-FU J 


FWRT-REG-FUL 
WRT -SECT-PAD 


$DAU . A (se ) 
REQANDSHUN REGFUL 
K 
FRO-CTL1 
RST-WT-REG-FUL 
FXFRREQ SB-RESET 
[7 


FWRT-REG-ACK 


R-RD-WRAP-MODE 


FWRT-REG-ACK 
FWRT-REG-TRM 


R-WRT-MODE 


FWRT-REG-TRM 


RABS -WRT 


OWT-SEC-TRM 


FIGURE 3.2.15. WRITE REGISTER CONTROL 
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3.2.7.14 TERMINATE 


Refer to Figure 3.2-16. 


The Write Latch Terminate flip-flop (FWRT-LAT-TRM) will set when the 
system terminates (SEL-TMIEQTM020) normal data transfers to the device as 


the last byte is loaded into the Write Latch ($LD-WRT-LAT). Then Write 
Sync (FWRTI-SYNC) comes true to load the last byte into the Write Register 
and sets FWRT-REG-FUL and Write Register Terminate (FWRT-REG-TRM). If the 
last byte fills out the current sector, DWT-SEC-TRM will be ANDed with 
these two signals to generate ACT-WI-TRM. This signal is sent to the SB 


board and indicates that the system terminated on a sector boundary and 
padding is not needed. 


FWRT-REG-FU 
FWRI-LAT-TRM SET-WREG-TRM 


( se | OWT-SEC-TR 
4 (22 /rwrt-Re6-TRM 
FWRT-SYNC 


$DAU c 


WRT-REQ-RESET|, 


REQAND SHUNT 


eae" p(y 
ACTWT-REG-TRM a: ACT-WT-REG-TR (se ) 


R-RO-WRAP-MODE 
$LO-WRTI-LAT 
SELTMIEQTMO20 
REQANDSHUNT 


SET-WIT-LATTRM 


FXFRREQ FWRT-LAT-TRM 


R-SHUNT-MODE 


FWRT-SYNC 


FIGURE 3.2-16. TERMINATE 
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3.3 MICROPROCESSOR (MP) 


3.3.1 MP OVERVIEW 


The MP board contains the microprocessor and its associated logic as well 
as some spillover of the sequencer logic. Only the microprocessor and its 
associated logic will be discussed here, the sequencer logic will be 
discussed under the SE board Paragraphs. 


The microprocessor board is the control element of the DAU subsystem. It 
controls the random logic contained on the other DAU boards (CI, SE, SB 
and €1) by establishing the proper conditions and states, 


initiating 
Orocesses, and monitoring the Progress and results of 


those processes. 
In order to exert this control, the microprocessor has the ability to read 
and write various registers on each board. In addition, the 


microprocessor can read and write various registers and peripherals on its 
own board. This includes the following: 


fo) 32K of RAM for operational firmware and data 
re) 16K of EPROM for T&D and maintenance firmware 


fe) Intel 8253 Programmable Interval Timer (PIT) 


to provide various 
timing signals 


(e) Intel 8259 Programmable Interrupt Controller (PIC) 


oO Intel 8251A Programmable Communication Interface (USART ) 


to 
“communicate with a terminal 


for maintenance and testing purposes 
fe) A 16-bit register, the contents of which are compared with the 
‘address bus in order to Provide a “stop on address” signal 
3.3.2 MP BLOCK DIAGRAM 


Refer to Figure 3.3-1. 


This figure is a Major Block Diagram of the microprocessor board (MP). 
This figure consists of the microprocessor chip and its supporting chips. 
These chips are discussed in the following Paragraphs. 


3.3.3 MP ADDRESSING 


Although the 8088 microprocessor is capable o f 
megabyte, the addressing scheme is simplified by 
This means that the upper four address bits (A16-Al19) 


addressing up to one 
restricting it to 64K. 
are not used. 


TABLE 3.3-1. 


MSB 
0 7 


0000 0000 
TO 
O111 1111 


1000 0000 
TO 
1010 1111 


1011 0000 
TO 
1011 0000 


1011 0000 
TO 
1011 0000 


1011 0000 
TO 
1011 0000 


1011 0000 
TO 
1011 0000 


1011 0000 
_ 10 
1011 0000 


1011 0000 
TO 
1011 0000 


1011 0000 
TO 
1011 0000 


1011 0001 
TO 
1011 0001 


1011 0001 
TO 
1011 1111 


1100 0000 
TO 
1111 11121 
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LSB 


0000 0000 
TO 
1111 1111 


0000 0000 
TO 
1111 1111 


0000 0000 
TO 
0001 1111 


0010 0000 
TO 
0011 1111 


0100 0000 
TO 
0101 1111 


0110 0000 
TO 
0111 1111 


1000 0000 
TO 
1001 1111 


1010 0000 
TO 
1011 1111 


1100 0000 
TO 
1111 #1111 


0000 0000 
TO 
0001 1111 


0010 0000 
TO 
1111 2111 


0000 0000 
TO 
1111 1111 
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MICROPROCESSOR ADDRESS SPACE 


CONTENTS 


32K RAM 


CI-0 BOARD 
Ci-1 BOARD 
SE BOARD 
SEQUENCER 
LOGIC ON 
MP BOARD 
SB BOARD 
EI BOARD 


MP BOARD 


16K EPROM 
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1 
i : 0 | MP-ADECoo 
3 1 {|MP-ADECOl |: 
8282 2 | MP-ADECO2 + TO SEQUENCER 
10 3 | MP-ADECO3 \ LOGIC ON MP 
9 4 | MP-ADECO4 ' goarD 
8 S| MP-ADECOS + 
7 neekctEs 6 | MP-ADECO6 
one . 
BOARD ORIVER 6 BEELSIEL ee 7] MP-ADECO7 ” 
= DSEL-IF1 (—¢c7, _) 
TESTER 8282 5 
4 ; OSEL-SEQ (SE) 
a LATCH} OMPADR8- ; DSEL-SEL 
: eee 
) 
8284 BOARD TESTER 
CLOCK GEN DMPADR~(11-15,P) 
ADDRESS AND PARITY 
CLK RE TO OTHER BOARDS 
ms DECODE (cio 2 RRDREGO-O-7..P (cio ) 
PADRE LOGIC Grae RRDR 0-7..F (ci) 
Me ( seou 2) SEQ-RD-0-7,P (SE) 
ees ( sequ ) SEQX-RD-0-7,P SEQUENCER LOGIC, 
SELECTS FOR C sp.) RBUF-RDOUT-0-7.F aa ae BOARD 
ON BOARD U 
BOARD —etwo.o — Aa-15 ae EDAC REDAC-DATA-0-7,P (Fy) 


PARITY [BUFFER one oe es 
BUFFER 16KX1 16KX 

ever TTMN/MX ADO 7 KO — us a 
LEVEL RAM | 4 

INT NMI 1 Q P PARITY [BUFFER| ~ 

FRAM-ERR 1 1 1 ti. | 
FROM-ERR 8286 ls 
A § - 


: DA “ econ ak ee 
FMP-ADDR-ER c XCVR Se: 

a ee CE eee 2 

DATA+PARITY 
TDOMPDTAO-7 8 > 

FRAM-ERR PARITY 16KX)1 16KX DRIVER TO OTHER BOARDS 

CHECK RAM sl RAM 

P 
PIT 


FROM 8259 


DAU MAINTENANCE INTERFACE 
LEDS (SEE PARAGRAPH 3.3.4.7) 


4KXB 4KX8 8253 8251A t 
USART 
BOARD 8216 Cass EERO EERO AUX. REG STATUS-O1| STATUS-— 


DATA BUSO-0-7 


MP-ADR-CMP (sg s+): C STOP CLOCK) 


TO MP 8088 
DOMPADRO-15 


FIGURE 3.3-1. MP BOARD MAJOR BLOCK DIAGRAM 
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A breakdown of the microprocessor’s 64K address space i 
3 
a 


.3-1. Note that each board has 32 addressable locations 
11 32 are used on every board. 
A breakdown of the microprocessor board addresses is shown 


TABLE 3.3-2. MICROPROCESSOR BOARD ADDRESSES 


MSB LSB 
0 7 8 15 HEX CONTENTS 
1011 0001 0000 0000 8100 PROGRAMMABLE 
1011 0001 0000 0001 ° 8B101 INTERVAL 
1011 0001 0000 0010 ° B102 TIMER 
1011 0001 0000 0011 °&8B103 
1011 0001 0000 0100 B104 PROGRAMMABLE 
1011 0001 0000 0101 °+# 8105 INTERRUPT CONTROLL 
i011 0001 0000 0110 #8106 USART 
1011 0001 0000 0111 °&#8B107 
1011 0001 0000 1000 #8108 ADDRESS UPPER 
1011 0001 0000 1001 8109 ADDRESS LOWER 
1011 0001 0000 1010 B1O0A STATUS O (READ ONL 
1011 0001 0000 1011 °&B108 UNUSED 
1011 0001 0000 1100 ®B10C AUXILIARY REG (WRI 
1011 0001 0000 1101 °&#B10D UNUSED 
1011 0001 0000 1110 °#B10E STATUS 1 
1011 0001 0000 1111 °&BiOoF UNUSED 
3.3.3.1 STATUS 0 (READ ONLY) (B10A) 

) 1 2 3 4 5 6 
$4-—------ +-----+-- +------- 4+—------- +—------- +------- +------ 
| MP | BOARD | RAM | EPROM |MP ADDR] BIT 0 | 
| TIMEOUT| PARITY] PARITY| PARITY|]PARITY | OF AUX] ----- 
| | ERROR | ERROR | ERROR | ERROR | REG | 
4+------- +4+------- +------- +—------- 4—------- +#------- +-----~- 
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s shown in Table Bit 
: although not 0 Microprocessor time-out. This bit is set if firmware hangs up. 
Cleared by programming the interval timer. 
in Table 3.3-2. 1 Board parity error. Is set when bad data 18 received from any of 
the other DAU boards. It is cleared by a total or partial clear. 

2 RAM parity error. Cleared by a total or partial clear. 

3 ROM parity error. Cleared by a total or partial clear. 

4 Microprocessor address parity error. The parity check is located 
on the SE board. 

5 Bit 0 of the Auxiliary Register. Used for writing bad parity. 

6 Not used. 

7 Board Test. Equals 1 when in the board tester. 

ER 
323933922 AUXILIARY REGISTER CWRITE ONLY) (8B10C) 
0 l 2 3 4 5 6 7 
+-------~ $—------- +------- +------- +—-~----- $—------- $—-—-+--—-—- +-------+ + 
| SET | GREEN | RED | RED | RED ] RED |} RED | REO | 
| BAD |} LEO | LED | LED } LED | LED | LEO | LEO | 
Y) | PARITY] | | | | | | | 
$—------- $------- +------- +------- +------- $—------- #------- +------- + 
Bit 
TE) 0 If set, bad parity will be generated (for testing purposes). 

1 Connected to a green LED on the free edge of the board. The LED 
lights after firmware is loaded into the microprocessor. It will 
be turned off with any hardware error. 

2 Connected to a red LED on the free edge of the board. This LED 
will light if a hardware error is detected on the CI O board 
during self-test. It will aiso light when a seek command is being 
executed by the DAU. 

3 Connected to a red LED on the free edge of the board. This LED 

7 will light if a hardware error is detected on the Cl 1 board 
= Sees = + during self-test. It will also light when awrite command is 
| BOARD | being executed by the DAU. 
| TEST | 
| | 4 Connected to a red LED on the free edge of the board. This LED 
fs 554 + will light i f a hardware error is detected on the store board 
during self-test. It will also light when a read command is being 


executed by the DAU. 
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5 Connected to a red LED on the free edge of the board. This LED 


will light if a hardware error is detected on the sequencer board 
during self-test. It will also light when a read-alter-rewrite 
command is being executed by the DAU. 


6 Connected to a red LED on the free edge of the board. 
will light if a hardware error is detected on the 
board during self-test. It will also 
command is sent or received by the DAU. 


This LED 
microprocessor 
light when a terminate 


7 Connected to a red LED on the free edge of the board. This LED 


will light if a hardware error is detected on the EDAC (EI) board 


during self-test. It will also light when an initiate command is 
received by the DAU. 


NOTE: The above register is loaded by self-test firmware to 


indicate failures. All lights come on near the beginning 
of self-test and are used as a lamp check. The Auxiliary 
Register is reset by the same signal that resets the 
microprocessor. It is also set by the firmware to indicate 
the type of command being executed by the DAU. When 
firmware is in the idle loop the red lights will be 


counting (lights incremented in sequence) to indicate the 
idle loop. 


3.3.3 STATUS 1 (0-3 READ, 4-7 WRITE) (B10E) 

0 ] 2 3 4 5 6 7 
+------- +------- +------- +------- +------- +—------- 4+------- +-—------ + 
| TIMER | USART {| CIO | Cla | | PWR | ENB | CLEAR | 
| ©O | TX RX [ONLINE |ONLINE | ---~-- | ON | PIT | ADD | 
| | READY | | l | MCLR | | COMP | 
4—------- +—-—------ +—------- +—------- +------- +—------- +------- +------- + 
Bit 


0 Runout of timer #0 of the interval timer. 


1 USART transmit or receive ready. 
from the Maintenance Terminal). 


(the OR of these two signals 
2 Interface board CI-O online. 

3 Interface board CI-1 online. 

4 Not used. 

5 Power on Master Clear. 


6 Enable Programmable Interval Timer. 


7 Clear address compare flip-flop. 


REV D 
3.3.3.4 ADDRESS BUSES 
The address’ bus is latched via 
8282's are connected to the microprocessor’s address and data bus 
(ADO-7). The outputs of one are used on the MP board for addressing 
components on the board, RAM, EPROM, etc. The outputs of the other are 
split. Five of the bits are sent to the backpanel to be used to address 
various components on other boards. These are address bits 11 through 
15. The other three bits (8-10) go to the board select logic, along with 
eight bits from the third 8282, connected to the micro’s address bus. 
Using these 11 bits, the board select logic provides a unique board select 


three 8282 octal latches. Two of the 


signal for each of the other boards, plus a select signal for the 
sequencer logic located on the MP board. 

3.3.3.5 DATA BUSES 

There are two separate bidirectional data buses. Both are buffered and 


driven by an 


8286 octal transceiver connected to the micro’s address and 
data lines. 


The two buses are used primarily for loading purposes. 


2430345614 DATA BUS 0: This bus contains various micro peripherals and 


logic, which is basically everything except RAM and data to and from other 
boards. 


3.3% 3 2552 DATA BUS 1: This bus handles RAM and data to and from the 


other boards. It also has parity associated with it, since a parity check 
is provided for both RAM and board data. 


3.3.4 MP HARDWARE DESCRIPTION 


This section separates the hardware of the MP board into different areas 
and describes the functionality and implementation of each. 


3.3.4.1 8088 MICROPROCESSOR 


The best way to describe the implementation of the microprocessor is to 
list the inputs and outputs of the chip. They are as follows: 


3.3.4.1.1 INPUTS 
. PIN NAME CONNECTED TO: 
17 NMI A gate which OR’s together RAM, EPROM, and 


microprocessor address parity errors. Signal will 
stay high until error flip-flops are cleared. 
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CONNECTED TO: 


All logic and peripherals that the microprocessor 
has the capability of writing to. Also tristated 


with a free-edge input so that the board tester can 
control this line. 


Not connected. 


All logic and peripherals that the microprocessor 
has the capability of reading. Also tristated with 


a free-edge input Me) that the board tester can 
control this line. | 


Not connected. 


Not connected. 


CONNECTED TO: 


Two 8282 latches to demultiplex the address 
Two 8286 transceivers to send and receive data 
8216 driver/receivers for board test purposes 
A parity generate chip 


a wn 


PIN NAME CONNECTED TO: PIN NAME 
18 INTR The INT output of 8259 PIC. 29 AWR 
19 CLK The CLK output of the 8284 clock generator. Clock 

is provided to the 8284 via a 14.745600 megahertz 

oscillator. The CLK output of the 8284 is one-third 

(1/3) of its input frequency. 30 HLDA 
21 RESET A signal which will go high during power up, when a 32 ARD 

command reset (RSO) is received from the PSI 

interface or when the Reset Switch on the Operator 

Panel is activated and the Online/Offline Switch is 

in Offline position. Any of these actions 

causes the microprocessor to fetch and execute the 34 aSSo 

self-tests. 

35-38 A16-19 

22 READY The output of the 8284 clock generator, but the 

inputs to the 8284 are not used. 

3.3.4.1.3 BIDIRECTIONAL 
23 ATEST Ground. 
PIN NAME 

31 HOLD A free-edge pin ae) that the microprocessor can be 

put in HOLD for board test purposes. A pull-up 9-16 A0O-7 

resistor and inverter provide a low level to this 

input otherwise. 
33 MN / AMX +5V to establish minimum mode. Minimum mode refers 

to fact that there 


there 


3.4.1.2 OUTPUTS 


is only one processor, hence 


is no bus contention. 


3.3.4.2 RAMS 


The MP board contains 32,768 bytes of RAM, organized 


Eight bits are 


as 32K xX 9 bits. 
and one parity bit. This is implemented using 


eighteen 16K X 1 RAM chips. Access times are fast enough so that no wait 
PIN NAME CONNECTED TO: states are required. Bits 2 through 15 of the microprocessor’s address go 
to all RAM chips. Bit 1 selects between the two sets of nine 16K X 1 
2-8,39 A8-15 One octal latch, and tristated with a driver of chips. Parity is generated for each write to RAM, and is checked whenever 
free-edge inputs. This allows the board tester to information is read from RAM. A flip-flop (FRAM—ERR ) is set and the 
control these lines. signal NMI is generated in the event of a parity error. This flie-flop is 
reset by a total or partial clear. 
24 AINTA The 8259 Interrupt Controller. It is also used in 
logic to enable Data Bus 0. 
3.3.4.3 EPROMS 
25 ALE Logic used to latch the 8282 octal latches. 
The MP board contains 16,384 bytes of EPROM, organized as 16K X 9. Eight 
26 ADEN Logic used to enable the 8286 data bus transceivers. bits are data and one bit is parity. This is implemented using five 4K xX 
8 EPROM’ chips. Access times are fast enough so that no wait states are 
27 DT/ AR Logic to determine the direction of data flow required. Four chips are used for data and the fifth is used for parity. 
through the 8286 bus transceivers. Bits 4 through 15 of the microprocessor’s address go to all EPROM chips. 
Bits 2 and 3 select between the four 4K X 8 chips. 
28 1O/ AM Not connected. 
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Four parity bits are stored in each byte, one bit for each o f the other 
four EPROMs. Bits 4 through 15 of the microprocessor’s address go to this 
EPROM chip, and bits 2 and 3 control a separate switch to select the 
proper bit. Parity is checked whenever information is read from EPROM. A 
flip-flop (FROM-ERR) is set and a signal NMI is generated in the event of 
a parity error. This flip-flop is reset by a total or partial clear. 


3.3.4.4 BOARD INPUT/OUTPUT DATA 
Data to and from other boards is handled via Data Bus 1. 


For data from the MP board to other boards, a driver is provided to send 


the bits to the backpanel. This driver is always enabled, as is a parity 
generator on this data. Other boards will only recognize this data if 
they have the proper board select, and if a write operation is in 
progress. A write operation is signaled by the presence of a write strobe 


(MPWR) . 


Data coming to the MP board from other boards is put 
switch, and is buffered to Data Bus 1. Six of the switch positions are 
used, one for each of the other five boards and one for the sequencer 
logic on the MP board. Farity is checked whenever data is read. I f an 
error occurred, a flip-flop (FBD-ERR) is set. This error signal is sent 
to the store board to generate a hardware error. The parity error 
flip-flop is reset by a total or partial clear. 


through a il of 8 


3.3.4.5 8253 INTERVAL TIMER 


The Interval Timer has three separate programmable counters, 0 through 2. 


The gate input of each is strapped to +5V. The CLK input of timers O and 
1 come from a 4-bit counter which divides down the basic microprocessor 
clock. The runout of timer 0 sets bit O of status byte l. In response, 
firmware updates the Time-In Q counters and RPS window. Also, runout of 
this counter increments the Auxiliary Register. This causes the red LEDs 
to increment, indicating that the DAU is in the Idle Loop. 


The output of timer 1 is applied to the USART Transmitter/Receiver Clock 
inputs to control the rate which the USART character is transferred. 


Timer 2 is used as an integrity check on the microprocessor. Its input is 
the output of timer 0, and its output is referred to as “microprocessor 
time out”. Firmware loads this counter such that it will runout in 
approximately 0.45 seconds if firmware does not periodically reload it. 
Normally, it is reloaded periodically and should never runout unless 


firmware hangs up. Runout of this timer sets bit O in status byte 0 and 
drops OPI to the PSIA and OPO to the devices. 
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3.3.4.6 8259 INTERRUPT CONTROLLER 


The INT output of the Interrupt Controller is tied directly to the INTR 
input of the microprocessor. The interrupt request inputs are as follows: 


0 Address compare. This input will be latched high when the 

microprocessor reads or writes to the address contained in the 

address registers. 

Hard errors from the SB, SE, CI, EI or MP boards. 

Soft errors from the SE or SB boards. 

Sequencer halt. 

Hard errors from the SB, El, CT; or MP boards of MP time-out 

(timer #2). 

5 Hard or soft errors from the SE board. 

6 Interface input FIFO output ready. This interrupt is the “OR” of 
these two signals from each interface board. 

7 Timer interrupt, from timer 0 of the Interval Timer. 


& WN fF 


Interrupts 0 through 3 are dedicated to T&D functions. 
Interrupts 4 through 7 are dedicated to firmware functions. 
During normal operation firmware masks all interrupts except interrupt 4. 


3.3.4.7 8251A USART (DAU MAINTENANCE INTERFACE) 


The purpose of the USART is to provide visibility to the DAU via a 


terminal. The drivers and receivers associated with the USART were chosen 
for compatibility with the RS 423 interface standard. The USART outputs 
and inputs are connected to the left free edge. A -5V adapter is required 
for these drivers and receivers. The adapter is supplied as a_— special 


tool and plugs into the left free edge of the MP board. A description and 
instructions for use of this adapter is covered on drawing 58014349 
(located behind the PARTS TAB). 


3.3.4.8 ADDRESS COMPARE 


Two 8-bit registers called “Address Registers” are provided for the 
microprocessor to write to. They are labeled REG-O and REG-1. The 
contents of these registers are compared with the microprocessor’'s address 
bus. When the microprocessor reads or writes to the address contained in 
the address registers, the EQUAL flip-flop is set. The output of this 
flip-flop is sent to interrupt request 0 of the 8259 Interrupt Controller 


and to the SB board. It is used to stop the microprocessor and/or the DAU 
at a predetermined address. 


The flip-flop is cleared by a total or partial clear, or by writing a Hex 
01 to status byte 1 (address B10E). 
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3.3.4.9 BOARD TESTER LOGIC 


Additional logic was included on the MP board to make 
the board tester. Drivers and receivers were placed Me) that the board 
tester can have access to the microprocessor’s address and data buses via 
the free edge of the board. Various control lines are also brought in 
from the free edge in order to place the microprocessor in hold. The 


board tester is also given control of the RD, WR, DEN, DT/R and ALE 
outputs of the microprocessor. 


it easier to test on 


3.3.4.10 OPERATOR PANEL INTERFACE 


The following 


signals are exchanged between the MP board and the 
Panel: 


Operator 


oO Power confidence CPOWER-CONF*100) is received from the Operator 
Panel and is used to reset the microprocessor, the USART, and the 
Auxiliary Register during power-up or in case of a power failure. 


re) Two signals are received (CIO-ON-LINE*000 and CI1-ON-LINE*000) one 
from each of two external switches, to signal on or off line. 


They can be read out in status byte 1 (address B1lOE). These signals are 
routed through the CI boards, so that the microprocessor will read a zero 


if the corresponding CI board is not present, regardless of the state o f 
the switch. 


e) The above two signals are “ORed” together and firmware can then 
put the DAU on line by setting an online flip-flop on the specific 
CI board. 

re) A signal is provided to the Operator Panel to indicate a 
nonoperational or trouble condition. This signal is bit 1 of the 


Auxiliary Register “ANDed” with the DAU-ON-LINE 


results in an output signal (DAU-TROUBLE*000) that 
there is trouble in an online DAU. 


signal. This 
indicates when 


o One signal is received from an external 
(SWI TCH-RESET*°000) and is used to perform a 
the Online/Offline switch 
Offline. 


pushbutton switch 
reset and branch when 
is online or execute the self-tests when 


ACTUATION OF THE PUSHBUTTON WILL DESTROY FIRMWARE WHEN 
THE DAU IS OFFLINE. 


REV D 
3.4 STORE BOARD (SB) 


3.4.1 SB OVERVIEW 


Refer to the Block Diagram, Figure 3.4-1. 


The basic function of the store board is speed matching between the PSIA 
and the disk device. This function is accomplished mainly by a buffer 


memory (called the store) made up of RAM chips. The store size is 16K 
bytes (nine 16K X 1 RAM chips). 


There are two modes of addressing, absolute and sector. 


is used for formatting, loading firmware, transferring 
etc. 


The absolute mode 
extended status, 


The sector mode is used for storing sectors of data to be written to or 
read from the device. Refer to the Store Maps, Figures 3-20 and 3-21. 
Note that the read or write is always referenced to the system. In write 
sector mode, except for T&D, the store contains no EDAC bytes. 


The EDAC bytes are appended to the data via the EDAC board, El, 


under 
control o f the sequencer board, SE. In the 4XX or 500 modes, the sector 
size is 288 bytes, (4.5 bytes X 64 words). In the 501/509 modes, the 


sector size is 2304 bytes, (4.5 bytes X 512 words) of data. To facilitate 


sector address decode of the store, the 512 word mode consists of eight 64 
word sectors. 


In read sector mode, the EDAC bytes from the device are also read into the 
store. In the 500 read mode, the sector size is 288 bytes of data 
followed by six bytes of EDAC for a total of 294 bytes. In the 4XX read 
mode, the sector size is 288 bytes of data followed by seven bytes of EDAC 


for a total of 295 bytes. In this mode, the sync byte is contained in the 
EDAC generation and it is shunted to the Sync Byte Register on this 
board. The sync byte is used by the microprocessor in EDAC correction for 
the final EDAC check. In the 501 read mode, the sector size is 


implemented as eight 64 word sectors followed by six EDAC bytes to the 
last sector of data for a total of 2310 bytes, (8&8 X 4.5 X 64). The EDAC 
bytes are not sent to the system on normal read op-codes. 


op-codes are provided for test and diagnostics to 
EDAC bytes. 


Special 
receive the data and the 


3.4.2 SB BLOCK DIAGRAM 


Refer to Figure 3.4-1. 


This figure is a Major Block Diagram of the SB board. It 
flow through the SB board as well as the major control 


flow is from the Buffer Switch, through the A-register 
store. 


shows the data 
logic. Basic data 


into memory or 
Data from memory go to the Read Register and on to the Be-register. 
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FIGURE 3.4-1. SB BOARD MAJOR BLOCK DIAGRAM 
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HEX DEC HEX DEC HEX DEC HEX DEC 
000 000 Ro; ae enee ad 1000 4096 fe eee. 2000 8192 eae 3000 12284 ee -paeaes 
| 1 DATA | 9 DATA | 17 DATA | 25 DATA 
LIF 287 LlIF 4383 211F 8479 311F 12571 [-———____| 
120 288 | | 1120 4384 | 2120 8480 | 3120 12572 
125 293 | 6 EDAC | 1125 4389 | 6 EDAC | 2125 8485 | 6 EDAC | 3125 12577 | 6 EDAC | 
126 294 1 EDAC 1126 4390 1 EDAC 2126 8486 1 EDAC 3126 12578 1 EDAC 
127 295 CALLA. 1127 4391 VA777777 777777 2127 8487 CLMMAMALALLLA. 3127 12579 (A777777 7777777 
LFF $11 ; L1FF 4607 21FF 8703 31FF 12799 LLLLLLLLLLL1 
200 512 1200 4608 2200 8704 | 3200 12800 | 
2 DATA 10 DATA 18 DATA 26 DATA 
31F 799 | | 131F 4895 | | 231F 8991 | | 331F 13087 | 
320 800 | 1320 4896 | 2320 8992 3320 13088 | 
6 EDAC 6 EDAC 6 EDAC | 6 EDAC 
325 805 | 1325 4901 | 2325 8997 | 3325 13093 | 
326 806 1 EDAC 1326 4902 1 EDAC 2326 8998 1 EDAC 3326 13094 1 EDAC 
327 807 1327 4903 2327 8999 3327 13095 
3FF 1023 13FF §119 23FF 9215 33FF 13311 
400 1024 1400 5120 2400 9216 3400 13322 
| 3 DATA | | 11 DATA | | 19 DATA | | 27 DATA | 
51F 1311 | 151F 5407 | 251F 9503 | 351F 13599 | 
520 1312 1520 5408 2520 9504 3520 13600 
A 
525 1317 | S EDAC | 1525 sara | 6 EDAC | 2525 asog | 6 EDAC | 3525 13605 | 6 EOAC | 
526 1318 1 EDAC 1526 5414 1 EDAC 2526 9510 1 EDAG 3526 13606 | 1 EDAC | 
527 1319 1527 5415 7 2527 9511 3527 13607 
SFF 1535 1SFF 5631 25FF 9727 35FF 13823 
600 1536 | | 1600 5632 | | 2600 9728 | | 3600 13824 ! | 
4 DATA ATA 20 DATA 28 DATA 
T1iF 1823 D 171F 5919 aeons 271F 10015 371F 14121 | 
720 1824 | 1720 $920 2720 10016 | | 3720 14112 
725 1829 | 6 EDAC | 1725 5925 | 6 EDAC | 2725 10021 | 6 EDAC | 3725 14117 | 6 EOAC | 
726 1830 1 EDAC 1726 5926 1 EDAC 2726 10022 1 EDAC 3726 14118 1 EDAC 
727 1831 CLALLLLLLLLAAL 1727 5927 CMLL 2727 10023 LMA. 3727 14119 OMA. 
7FF 2047 74 17FF 6143 ¥ 27FF 10239 37FF 14335 
800 2048 1800 6144 | 2800 10240 3800 14336 | | 
| 5 DATA | | 13 DATA | | 21 DATA | | 29 DATA | 
91F 2335 191F 6431 291F 10527 391F 14623 
920 2336 | | 1920 6432 | | 2920 10528 | | 3920 14624 | 
925 2341 6 EDAC 1925 6437 6 EDAC 2925 10533 6 EDAC 3925 14629 6 EDAC 
926 2342 1 EDA 1926 6438 1 EDAC 2926 10534 1 EDAC 3926 14630 1 EDAC 
927 2343 Gg 7 7 1927 6439 2927 10535 3927 14631 
OFF 2559 19FF 6655 29FF 10751 39FF 14847 
Aoo 2560 | 1A00 6656 2A00 10752 3A00 14848 
1 4 DA DAT 30 DATA 
BiF za47 | sae dis | 1BIF 6943 | cvemralic | 2B1F 11039 | iy in | 381F 1sose | | 
820 2848 1B20 6944 2B20 11040 3820 15060 
B25 2853 6 EDAC | 1825 6949 6 EDAC | 2825 11045 6 EDAC | 3B25 15065 6 EDAC | 
B26 2854 1 EDAC 1B26 6950 1 EDAC 2826 11046 1 EDAC 3B26 15066 1 EDAG 
B27 2855 1827 6951 2827 11047 3B27 15067 
BFF 3071 1BFF 7167 2BFF 11263 3BFF 15359 
Coo 3072 | | 1C00 7168 | l 2C00 11264 | | 3C00 15360 | | 
7 DAT AT ATA 31 DATA 
DIF 3359 Dens LDIF 7455 he. DRA 201F 11551 7 0 3D1F 15647 
D209 3360 | 1020 7456 | 2020 11552 3020 15648 | 
D25 3365 | 6 EDAC 1025 7461 6 EDAC 2025 11557 6 EDAC | 3025 15653 6 EDAC 
D26 3366 1 EDAC | 1026 7462 1 EDA | 2026 11558 A 3026 15654 | 
D27 3367 C#VUHHMMMMMA,. 1027 7463 OMIA. 2027 11559 GMLMIEAA. 3027 15655 7777 7PI77777 
OFF 3583 1OFF 7679 20FF 11775 3DFF 15871 
E00 3584 1E00 7680 2E00 11776 3E00 15872 
8 DATA 16 DATA 24 DATA 32 DATA 
FLF 3871 oe LFF 7967 a 2FiF 12063 |__= owe _ 3F1F 16114 a 
F20 3872 1F20 7968 2F20 12064 3F20 16115 
F25 3877 | 6 EDAC 1F25 7973 | 6 EOAC 2F25 12069 | 6 EDAC 3F25 16120 | 6 EDAC 
F26 3878 1F26 7974 2F 26 12070 3F26 16221 
F27 3879 1F27 7975 2F27 12071 3F27 16122 
FFF 4095 CLLLLLILLLE LFFF 8191 2FFE 12283 3FFF 16383 


FIGURE 3.4-2. STORE BOARD MEMORY MAP (4XX & 50X MODES) 
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FIGURE 3.4-4. CLOCK CONTROL AND DISTRIBUTION 
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If the DAU is in a read operation data from the B-register is gated to the 
CI board. If the DAU is in awrite operation data from the B-register is 
routed to the SE and EI boards. If the DAU is in either the correction 
mode or the recirculate mode the data from the B-register goes to the E I 
board. 
Data from the Buffer Switch, A-register and B-register may also be read by 


the microprocessor. 


3.4.3 CLOCK CONTROL AND DISTRIBUTION 

Refer to Figure 3.4-4. 

The clock control and distribution logic consists of two oscillators, one 
normal and one high speed, and various control logic. The normal 
oscillator is 10.10 megahertz and produces a clock approximately every 100 
nanoseconds. This clock is used for normal operations. The high speed 
oscillator is 10.63 megahertz and is used for marginal testing. The high 
speed oscillator is enabled by installing a jumper on the backpanel to 
ground. This jumper disables the output of the normal oscillator. 

The enabled oscillator output is ANDed with EN-CLK and D-SUB-CLK to 
produce the free-running clock $FRE-RUN. $FRE-RUN is routed to the MP) and 
SE boards and to the DAU clock gates $DAU. $DAU is routed to the MP, SE, 
EI and CI boards. Notice that the clock for the store board, $FRE-RUN-) and 
$DAU, are also routed through the backpanel. This is done to eliminate 


clock skew. 


$DAU is controlled by either 


RUN-STEP or ENAB-CLK. These signals are 
generated by FSTEP OR CSTOP. The FSTEP flip-flop is set by a step clock 
command (CMDSTPCLK) and write control signal FWRT-KRL1. CSTOP is the 
result o f a Mode 2 Register command and some condition. RSTOP is a stop 
clock command in the Mode 2 Register. The STOP-CLK signal is the result 
of Mode 2 Register command to stop on a soft error (RSER-STOP) and a soft 
error (D-SOFT-ERR) or a command to stop on any hard error (RHER-STOP) and 
any hard error (D-ANY-HARD-ERR) or an address compare stop command 
(RADRCMPSTP) an address compare by the MP board (MP-ADR-CMP) and either a 
Read or Write Control signal (FRD-KRL1 or FWRT-KRL1). 


The STOP-CLK signal 


is routed to the SE€ board to Strobe flip-flop 


reset the Data Control 


(DOCS). This stops data transfers from the device. 

3.4.4 COMMAND DECODE 

Refer to Figure 3.4-5. 

The SB board has been designed with numerous registers and counters which 
the microprocessor has the ability to load and read back. In order to do 
this the microprocessor address lines DOMPADR-11 through DOMPADR-15 are used 


as inputs to 
(OSEL-BB) 


three 1 o f 8 select chips. 
is used to enable the chips. 


& PROPRIETARY 


The SB board selected signal 


58010008-100 


The one of eight select chips 


decode the address lines into commands, 
which are used to control the setting of the various registers and control 
flip-flops. This iS Shown in more detail in Table 3.4-1. Here address 


bits 08 through 10 are used to generate the board select signal DSEL-BB. 


COMMAND SET 


TABLE 3.4-1. 


bo +] 
o 
Oo 
| ood 
N 
w 
2 
uw 
=x 
> 


WRITE 


1090 00 00 0 80 A-~REG 0-7,P 
10000001 81 

1000001 0 Bz 

100 0001 1 83 MODE 1 REG 0O-7,P 
100001 0 0 84 BFRFUL 0-4, DTA 3-7 
100003101 85 SET DEN 0-15 
100 001 1 0 86 SECTOR REQ 
10000111 87 STEP DAU CLOCK 
100 0 1 00 0 88 XFER CNT 4-7 
10001001 89 Ci CLEAR 
1ooododO 1 0 BA DAU CLEAR 
1000310121 8B PARTIAL CLEAR 
100031 1 0 0 8C 

100 0311 01 8D MODE 2 REG 0-7 
10001 1 21 0 BE RESET DEN 8-15 
100 032111 121 8F RESET DEN 0-7 
10010900 0 0 90 

10010001 91 WRITE ADR 5-12 
100 100 1 ~0 92 WRITE ADR 0-4 
10031001 1 93 READ ADR 5-12 
100 10 1 90 0 94 READ ADR 0-4 
1ooO 10101 95 BYTE CNT 4-11 
100 1 0 1 21 «0 96 BYTE CNT 0-3 
10031012121 97 
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SB BOARD REGISTER MAP 


READ 
A-REG 0-7,P 
B-REG 0-7,P 
BUFFER SWITCH O-7,P 
MODE 1 REG 0-7,P 
BFRFUL 0-4, DTA 3-7 
ERR REG 0-5, REV 6-7 


SNAPSHOT 0-3, SEC CNT 4-7 


t| d 
(uP ) DMPADR(11-15) an ae 


MODE 2 REG 0-7 
DEN 8-15 
DEN 0-7 


Cur ) DSEL-BB e 


WRITE ADR 5-12 
WRITE ADR 0-4/SEC16-1 
READ ADR 5-12 
READ ADR 0-4/SEC 16-1 


BULL CONFIDENTIAL & PROPRIETARY 


3-32 


DMPADR( 13-15) 


OSEL-BB 


a 


coer: 


dt OMPADR(13-15) [sec] 


eee 
DSEL-BB -BB 


DMPADR(12) 


OMPADR(11) 
OMPADR(12) 
DMPADR( 13-15) (ee 

(ee 
DSEL-BB BB =| 
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CMO LO AREG 
CMD RO BREG 
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CMD _ IFO CLR 
CMO DAU CLR 
CMD PAR CLR 


CMD-LOMODE 2 
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CMD LD WA UP 
CMO LD RA LW 
CMO LD RA UP 
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COMMAND DECODE 


58010008-100 


3.4.6 MODE REGISTERS AND CONTROL 


Refer to Figure 3.4-6. 


Signals MP-WR and MP-RD enter the SB board from the MP board and 


are used 
to clock 


their respective write (FWR) and read (FRD) flip-flops, provided 
the microprocessor has selected the SB board (DSEL-BB). FWR and FRD- are 
synchronized by the free-running clock ($FRE-RUN) to produce control 
signals FWRT-KRL1, FWRTI-KRL2 and FRD-KRL1. These signals are used to gate 
various control signals and data throughout the SB logic. 


3.4.6.1 MODE 1 REGISTER (8083) 


Refer to Figure 3.4-6. 


Microprocessor data (DMPDTAO-OMPDTA7 and OMPDTAP) is loaded 


into the Mode 
1 Register by a load mode 1 


command (CMO-LDMODE1), write control 2 
CFWRT-KRL2) and the free-running clock ($FRE-RUN). The outputs o f the 
Mode 1 Register determines what mode the DAU is operating in. 


In other 
words, the Mode 1 Register determines data flow in the DAU. 


0 l 2 3 4 5 6 7 
$e ee ee ee ee ee ee ee ee ee + 
l | l | RECIRC.| CORR. | EDAC | MICRO | WRITE/ | 
| DECODES | DECODE2 | DECODE1 | MODE | MODE | PLUS | MODE | READ | 
+--------- +—--------- $—--------- +-------- +—--—------ +------ +—-------- +-------- + 


DECODE4, DECODE2 and DECODE1 bits are decoded as follows: 


DECODE4 DECODE2 CECODE1 
0 @) 0 64 Word Sector Mode 
0 i@) 1 Absolute Mode 
0 1 0 320 Word Sector Mode (Not Used) 
1 0) 0 512 Word Sector Mode 
1 @) 1 320 Word T&D (Not Used) 
1 1 0 CI Wrap Around 
ABSOLUTE MODE: Addresses the store contiguously. 


The absolute write mode 
is obtained by the hardware detecting the presence of the 


write/read mode 
bit and the absolute mode decode. 


SECTOR WORD MODE: 


REV DO 


Specifies the sector size. 


RECIRCULATE MODE: In the 501 mode, the recirculation mode is set to 
execute the read-alter-rewrite shuffle. In the 4XX mode, the 


recirculation mode is set to make the final CRC check after EDAC 
correction. 


CORRECTION MODE: In the 50X mode, the correction mode is set to 
sector of data through the correction process. 


direct a 


PLUS EDAC: The plus EDAC is set to control the sector size and switching 
when EDAC bytes are to be sent to, or received from, the system. 


MICRO MODE: The microprocessor mode is set to 


transfers 
between store and the microprocessor board. 


enable data 


WRITE/READ MODE: The write/read mode is set to enable the write/read 
switching and control logic (1 = write, O = read). 


MODE 1 PARITY: This bit checks the integrity of the Mode 1 Register. 


3.4.6.2 MODE 2 REGISTER (BO8D) 


Refer to Figure 3.4-6. 


Microprocessor data 0 through 5 (DMPDTAO through DMPDATAS) is loaded into 
the Mode 2 Register with a load mode 2 register command, (LD-MODE2), write 
control 2 (FWRTI-KRL2) and the free-running clock ($FRE-RUN). The output 


of the Mode 2 Register is used to stop the DAU clock ($DAU). RSPARE 3 sets 
the T&D mode. 


fy 1 2 3 4 5 6 7 

4----~------- ~~ + ee + 
| HARD | ADDRESS | PREPARE | SOFT | STOP | T&D | WRITE | READ | 
| ERROR | COMPARE | SYNC | ERROR | CLOCK | MODE | SECTOR | SECTOR | 
| STOP | STOP | BYTE | STOP | l | l 
+—--------- +—-—-------- +—-~---~--- $+—-------- $—-~------ #------ +—-------- +-------- + 


HARD ERROR STOP: The hard error stop is set to stop the DAU clock when a 
DAU hardware failure is detected. 


ADDRESS COMPARE STOP: The address compare stop is set to stop the DAU 
when an address compare flag is received from the microprocessor board. 


PREPARE SYNC BYTE: The prepare Sync byte is set to enable the 
microprocessor to read out the sync byte for test and diagnostics. 


SOFT ERROR STOP: The soft error stop is set to stop the DAU clock when an 
EDAC or status error from the sequencer is detected. 
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STOP CLOCK: The stop clock is set to stop the DAU clock. 
T&D MODE: The test and diagnostic mode is set to enable the 501 logic 
without the flag from the sequencer board. 
WRITE SECTOR: A test and diagnostic read only indicator. It indicates $SFRE-RUN 
that an invalid number of bytes of information has been received from the CMD-LOMODE1L SLOMD 1 
system. FWRI-KRL2 
DMPDTAO 
READ SECTOR: A test and diagnostic read only indicator. It indicates 1 
that an invalid number of bytes of information has been requested by the 2 
System. 2 
4 
5 
3.4.6.3 ERROR REGISTER (B085) : 
MPDTAP 
0 1 2 3 4 5 6 7 lal 
f------- + ee ee ee + 
| MICRO | A | B | READ | ANY | SHORT| BYTE | SNAP | $F RE-RUN 
| DATA | REG | REG | OUT } ERROR | BLOCK| COUNT | SEC 16 | CMD-LDMODE2 $LDMD2 
| PAR ERR | PAR ERR | PAR ERR | PAR ERR| | | ONES | | FWRI-KRL2 
a te ee he al pete ee i is Leen et are $---- +++ $a eee $—-—--+-- +—-----=--- $—--------— + 


OMPDTAO 


MICRO DATA PAR ERR: Indicates a parity error has been detected on the 
data received from the MP board (FDBUS-PRTER). 


A REG PAR ERR: Indicates a parity error has been detected on the data DMPDTAS 
contained in the A-register (FAREG-PRTERR). 


8 REG PAR ERR: Indicates a parity error has been detected on the data 
contained in the B-register (FBREG-PER). 


READ OUT PAR ERR: Indicates a parity error has been detected on the data 
read into the Read-out Buffer. Parity is checked on the data read into. =< 
the Read-out Buffer when Switch 1 is selected as the output control. 
Switch 1 controls the multiplexer which selects data from the A-register, 


B-register, Buffer Switch or the Mode 1 Register as output to the Read-out 
Buffer (FREGS-PRITYER). 


ANY ERR: Indicates 


any hardware or software error has been detected by 
the DAU (D-ANY-ERROR). 


FWRI-KRL1 


CMDPARCLR 
CMDDAUCLR e 
L~ 


SHORT BLOCK: Indicates insufficient data has been received (i.e. data does 
not begin or end on a sector boundary). 


BYTE COUNT ONES: Counter has exhausted indicating END of data transfer. 


SNAP SEC 16: Sector 16 position of the Snapshot Register. 


FIGURE 3.4-6. 
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3.4.7 A-REGISTER CONTROL PLUSRD-DEV is then ANDed with DS5SO1WNLSTSEC to generate W286. The 286th 
data byte loaded into store generates the WDCO0286 decode of the Write 

Refer to Figure 3.4-7. 


Address Counter and CWB-SECADR is generated. 


Data is loaded into the A-register from the 1 of 8 select Buffer Switch, 
by signal $A-REG. The position of the Buffer Switch 
controlled by the encoder chip. The numbers at the 
correspond to the switch position to be enabled. 


CWB-SECADR is ANDed with the loading of the 287th byte into store ($WE) 
to be enabled is set F-RD-SEC-DLY. The loading of the 288th byte 
input to the encoder ($A-REG) sets 
Encoder position OQ will 


to 
into the A-register 
Increment Write Sector Address (FINCWSECADR). FINCWSECADR 


loads the next modulo 512 byte address into the Write Address Counter. 
enable the MP data to the A-register, while encoder position 1 will enable This is done when FLD-ZEROS loads zeros into the lower write address 
the B-register data to the A-register, etc. The $A-REG signal will be counter bits (C-WADRO4-12). Strobe. Increment Write Sector Address 
produced in response to the Encoder inputs if conditions are met. For CINCWSA) is generated to increment the counter to the beginning of the 
example, the top input to the $A-REG NOR gate will be enabled with a load next sector. 
A-register command (CMOLDAREG) and a Write Control 2 (FWRTI-KRL2) or the 
DAU is in the correction mode (RCOR-MODE), the A-register is not full When data is written into store from a device, CMD-WR-DCS-= generates 
(FAREG-FUL) and the Correction Register on the El board is full PLUSRD-DEV. PLUSRD-DEV is then ANDed with a signal that corresponds to 
(FCREG-FUL). $A-REG sets the A-register Full flip-flop (FAREG-FUL) on the the device type. If the device type is either a 4XX or 500, PLUSRD-DEV is 
next S$ODAU. ANDed with WD4294-5293. A 4XX device will produce this signal when the 

294th byte is loaded into store. A 500 device will produce this signal 

FAREG-FUL and FRO-SECTOR reset, causes the generation of the write enable when the 293°9 byte is loaded. If the device is a 501, the first seven 
signal ($WE) on the next $DAU. $WE enables the writing of the contents o f 64 word sectors will be written, utilizing the W286 NAND gate. The eighth 
the A-register into the buffer at the address specified by the write 64 word sector will utilize the C5O01EDAC NAND gate. This allows the six 
address. At the same time FAREG-FUL will be reset. 


EDAC bytes to be stored with the last 64 word sector (DSO1IWLASTSEC). 


During a read from a device, signal RD-WTSEC-INC will be used to set 
3 4.8 WRITE BUFFER ADDRESS AND SECTOR CONTROL FINCWSECADR in order to increment the Write Address Counter to the 
beginning of the next sector. 
Refer to Figure 3.4-8. 
The Increment Read Sector Address (FINCRSECADR) and FSNAP-SHOT signals are 
Tre logic on this figure is used to control the address to which data is used in the 501 mode, when a short block is received from the central 
written into the store buffer. Remember, all data for the device from” the system. The short block causes a read-alter-rewrite operation. 
system iS written into the store buffer 


as 64 word sectors (288 bytes) FINCRSECADR is 
with no EDAC bytes attached. When data is read from a device it is 


used to load an unused sector address into Write Address 
written into the store buffer as 64 word 


Counter in preparation for reading the next sector from the device. 


sectors with EDAC bytes FSNAP-SHOT is used to load the Write Address Counter with the sector 
attached. In the 4XX mode, a sector will consist of 288 bytes of data and address to start the alter operation. 
seven EDAC bytes, for a total of 295 bytes. In the S00 mode, a sector 
will consist of 288 bytes of data and 6 EDAC bytes, for a total o f 294 The Write Address Counter can be loaded by the microprocessor. The low 
bytes. In the 501 mode, the 512 word sector (2310 bytes) is stored as order bits (C-WADRO5-12) are loaded with microprocessor data (DMPDTAO-7) 
eight 64 word sectors. The six EDAC bytes are attached to the last 64 by a Command Load Write Address Lower (CMDLDWALW). The remaining write 
word sector. The results is seven 288 byte sectors and one 294 byte address counter bits are loaded with microprocessor data (DMPDTA2-7) by 
sector. This was shown on Figure 3.4-2 for the 4XX and 500 modes and Command Load Write Address Upper (CMDLDWAUP). 
Figure 3.4-3 for the 501 mode. 
Transfer Request, (FXFRREQ) on the CI board, (FSECREQ) on the SB board, 3.4.9 READ BUFFER ADDRESS AND SECTOR CONTROL 
sets FWR-SECTOR flip-flop if the data is from the central system . 
(CRWRT/RDSEC). FWRT-SECTOR enables data from the Cl board (R-DATA 0-7,P) Refer to Figure 3.4-9. 
to be transferred to the A-register (Figure 3.4-7). The data is then 
transferred to the store and written into the location specified by the The Read Address Counter can be loaded by the microprocessor. The low 
Write Address Counter (C-WADR-00-12) by the Write Enable Strobe ($WE). order bits (C-RADROS5-12) are loaded with microprocessor data (DMPDTAO-7) 
$WE increments the Write Address Counter. by Command Load Read Address Lower (CMDLDRALW). The remaining read 

address counter bits are loaded with microprocessor data (DOMPDTA2-7 ) by 

FWT-SECTOR generates PLUSRD-DEV if the DAU is not in the correction, Command Load Read Address Upper (CMDLDRAUP). 
recirculate, or plus-EDAC modes. 
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FIGURE 3.4-7. A-REGISTER CONTROL 
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FIGURE 3.4-8. WRITE BUFFER ADDRESS AND SECTOR CONTROL 
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FIGURE 3.4-9. READ BUFFER ADDRESS AND SECTOR CONTROL 
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Each time data is read from the store and strobed into the B-register 
($B-REG) the Read Address Counter is incremented. When data is read from 
store during a write to device operation, the signal D-WRITE is generated. 
This produces RW-PLUS. if the DAU is not in the T&D mode C(REDAC-PLUS) to 
transfer EDAC. and therefore EN-286RDSEC. When the 286th byte of the 
sector is read, WRDC-286 will be decoded from the Read Address Counter and 
DW288-SECTOR and D-ROB-SECADR are generated. When the 287th byte is 
strobed into the B-register flip-flop, FRDB-SECADLY will set. As the 
288th byte is strobed into the B-register, the Increment Read Sector 
Address flip-flop (FINCRSECADR) sets. The next DAU clock ($DAU) sets 
FIRSA which loads zeros into the low order bits of the Read Address 
Counter (C-RADRO4-12). At the same time, signal $INCRSA is generated to 
increment the sector portion of the Read Address Counter. 


When data is read from store during a read to system operation, the CI 
board generates a Transfer Request (FXFRREQ on the Cl board, FSECREQ on 
the SB board). This is ANDed with read sector C(RWRT/RDSEC) to set the 
FRO-SECTOR flip-flop. The remainder of the read buffer address and sector 
control logic operates the same as the write to device operation. 


Remember, during both of the above operations, 


only data is transferred. 
The EDAC bytes are not transferred. 


During EDAC PLUS, correction, and recirculate operations all inputs to the 
D-RDB-SECADR NOR gate will be utilized. Their operation is similar to 
that explained for the write buffer address and sector control logic. 


3.4.10 STORE BUFFER AND CONTROLS 


Refer to Figure 3.4-10. 


The store buffer is shown with three inputs; the A-register data 
(R-AREGO-7,P), the Write Enable Strobe ($WE), and the 14 Address Select 
Lines (BADROO-12/SEC1-16). The address select lines come from al of 2 


select chip. This chip selects between the Write Address Counter 
(C-WADROO-12/S5SEC1-16) and the Read Address Counter (C-RADROO-12/SEC1-16). 
The Write Address Counter inputs will be selected when the A-register is 
full (FAREG-FUL) and the DAU is not reading a sector (FRD-SECTOR is low). 
The Read Address Counter inputs will be selected when the DAU is reading a 
sector (FRO-SECTOR) and the B-register is not ful] (FBREG-FUL). 


When the Read Address Counter is selected as the store address, the write 
Enable signal ($WE) will be low. The contents of the RAM address are 
out and strobed into the Read Bit Register (RD-BITO-7,P) 
strobe ($B-REG). The data passes on to the B-register and 
the other boards. $B-REG will be produced when: 


read 
by the B-register 
is available to 


fe) Writing to a device (CFCMD-WRITE), neither the A- or B-registers 


are full (A +4 BREG-FUL), and the write is not inhibited by one of 
the modes (D-WRTIDEV-INH). 


$B-REG 


REV D 


The DAU isin: the ‘correction mode (RCORMODE), the B-register is 
not full (FBREG-FUL), and the device is not a 4XX (DEV-4xx). 


The DAU is in the recirculate mode (RCIR-MODE), the device is a 
4XX (DEV4XX/501), and the B-register is not ful] (FBREG-FUL). 


The B-register is not full and either the DAU is in the 
microprocessor mode (RMPMODE), in a read sector operation 
(FRD-SECTOR), or in the absolute read wrap mode (RABS-READ-WRP) 
with a transfer request from the CI board (F-SEC-REQ). 


sets the B-register full flip-flop on the next $DAU. FBREG-FUL can 


also be set by DPAD-SETBFUL. However this input is generated when the DAU 
is in the TD300 mode and is not presently used. 


FBREG-FUL is reset when data is transferred from the B-register or when a 
new mode is loaded into the Mode 1 Register ($LDMD1). 


924.1% 


Refer 


The microprocessor loads the 2°Ss complement of the number of bytes or 
Sectors to be transferred into the byte counter. 


BYTE COUNTER 


to Figure 3.4-11. 


CMDLDBYT-LW loads the | 


low-order eight bits of the byte counter with microprocessor data 
(DMPDTAO-7). CMDLDBYT-UP loads the high-order four bits with ODMPDTA 4-7. 
The byte counter is incremented each time a data byte is sent to, or a 64 
word sector is received from, the central system. When the byte counter 


reaches 


the CI 


The byte counter is used to terminate data transfers to/from the 


1] 


a count of all ones, B-register Terminate (FB-REG-TRM) is sent to 
board to stop data transfer. 


System. 
when the DAU is performing any of the following operations: 
Read-alter-rewrite when the System is writing to a 501 device. The 
block count limit is loaded into the counter. The counter is 


3.4.12 


Refer 


incremented by each 64 word sector (CFINCWSECADR). 


Read Absolute Mode C(RABSREAD). Microprocessor loads the number 


of 
bytes to be sent to the System. 


320 Word Sector Correction Pad (not used). 


SECTOR TRANSFER CONTROL 


to Figure 3.4-11. 
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The sector transfer control logic is used when the DAU is in the 50X 
correction mode. It allows one sector of data to be gated through the El] 
board in order to correct the data. The Sector Counter will be loaded 
with a one for the 50X mode (64 word sector) or eight for the 501 mode 
(512 word sector) by the Command Load Transfer Register (CMDLDXFRREG). 


This command also resets the Transfer Equal Zero flip-flop (FXFR=0). As 
long as FXFR=0 jis reset, byte transfers for the sector to be corrected are 
enabled. Each time a 64 word sector is transferred, the Increment Read 


Sector Address signal (FINCRSECADR) is generated. FINCRSECADR produces 
SINCRSA which decrements the Sector Counter. The FINCRSECADR that 
after the Sector Counter equals one sets the Transfer 
(FXFR=0) and resets the Sector Counter to zero. 
any further byte transfers. 


occurs 
Equal Zero flip-flop 


3.4.13 SHORT BLOCK AND SNAPSHOT REGISTER 


Refer to Figure 3.4-11. 


MODE-RAR is set when firmware determines that System data will be 
transferred to a 501 Device in 64 word sectors (GCOS) rather than in 512 


word sectors (CP6). The Read Alter Rewrite firmware routine is entered 
initially only if the starting address of the transfer is not ona modulo 
512 word starting address. Otherwise, the normal write routine is started 


and i f the System sends a Short Data Block, the RAR 


is performed at the 
end of the transfer. 


DOSHORT-BLK is generated when data transfers are terminated before 512 
words have been transferred. Data transfers can be stopped by the DAU 
when the byte counter equals all ones and CNT-SHRT-BLK is generated or by 
the Cl board when it sends ACT-WT-REGTRM. DSHORT-BLK sets the FSNAP-DLY 
flip-flop on the next $DAU. At this same time the Snapshot Register is 
loaded with the current contents of the Buffer Write Address. The 
Snapshot Register wil] continue to be loaded by each $DAU until the 
FSNAP-SHOT flip-flop is set. This occurs when the next 64 word sector 
boundary is reached and FLD-ZEROES is generated to increment the sector 
address. FLO-ZEROES also resets the FSNAP-DLY flip-flop. 


3.4.14 BUFFER FULL REGISTER 


Refer to Figure 3.4-12. 


The signal BUF-FUL informs the sequencer that a sector or more of data is 
in the store and available for transfer. At least one sector of data must 


be in store before a write to a device or read to the System can be 
initiated. 


When the sequencer receives the BUF-FUL signal, it 


replys with CMD-WR-DCS 
and FCMO-WRITE 


is generated to enable the transfer of data from the store. 


FXFR=0 going set inhibits 


REV D 
The buffer counter may be loaded by the microprocessor with the load 
buffer full command (CMDLDBUFFUL). The buffer counter is incremented as a 
sector of data is loaded into store and decremented as a sector is read. 
The buffer counter is incremented/decremented by one for each 64 word 
sector written/read from store when a 4XX/500 device is selected. For a 


501 device the counter is incremented/decremented by one as each 512 word 
sector is written/read. 


3.4.15 SYNC BYTE REGISTER 


In the 4XX mode, the syne byte is included in the EDAC sector generation. 
So it is stored in the Sync Byte Register so that it can be included in 


the final CRC check following data correction. Both the Sync Byte 
Register and FS-SYNC flip-flop outputs go to the El board. FS-SYNC is 
used to hold off the transfer of data from store until] after the sync byte 
has been transferred during the recirculate mode. The first DOB-REG-ACK 


from the El board resets FS-SYNC which allows data to be transferred from 
the store. 


3.4.16 LAST DATA BYTE 


Refer to Figure 3.4-13. 


The last byte flip-flop is set when the last byte of a sector is clocked 


into the B-register by $B-REG. For the 4XX or 500 mode this occurs on the 
transfer of the 288th byte for each 64 word sector. For the 501 devices 
this occurs when the 288th byte o f the eighth 64 word sector is 


transferred. Last byte is reset when the last byte is unloaded from the 
B-register by BUFF-STB. 


3.4.17 LAST EDAC BYTE 


Refer to Figure 3.4-13. 


FLAST-EDAC is generated when the DAU is in the recirculate mode. Remember 
the recirculate mode enables the final CRC check in order to verify the 
accuracy of data correction utilizing EDAC. FLAST-EDAC is set when the 
last byte of a sector is received from the store. This is indicated by 
FINCRSECADR which occurs when the read address is incremented to the next 
sector address. In the 4XX mode, FINCRSECADR occurs when the 295th byte 
is read from store. In the 500 mode, it occurs when the 294th byte is 
read for 64 word sectors. In the 501 mode, it occurs when the 294th byte 
of the eighth 64 word sector (DSO1RLASTSEC) is read. FLAST-EDAC is sent 


to the EI board to enable the setting of F-EDAC~ERROR if the correction 
attempt was not successful. 
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3.4.18 DEVICE EVENT NOTIFICATION 


Device event notification is stored in two 8-bit registers (FDENOO-07 and 
FDENO8-15). There is one bit for each of the 16 Possible devices which 
can be connected to a DAU. The FDEN registers can be loaded with the 
device event notification lines from any device by a Set Device Event 
Notification Command (CMDSETDEN) from the microprocessor. The FDEN 


registers can be selectively reset by microprocessor data (OMPDTAO-7) and 
either CMORSTDENA or CMDRSTDENB microprocessor 


command. 
3.4.19 DATA PATHS PER MODE 
3.4.19.] MICROPROCESSOR TO STORE 
The microprocessor must first load the desired write store address. Next 


the microprocessor must load 23 hex into Mode Register 1. 
store board into the absolute write and microprocessor mode. When the 
microprocessor executes a load A-register command the following takes 
place: The A-register ful] flio-flop sets, the A-register is clocked into 
tne store, the write address is incremented, and the A-register full 
flip-flop resets. Succeeding data bytes can be loaded as desired. 


This places the 


3.4.19.2 STORE TO MICROPROCESSOR 


The microprocessor must first load the desired read store address. Mode 
bits in the Mode Register, such as recirculate and correction, must be 
set off so that these functions do not interfere with the operation. Next 


a 22 hex must be set into the Mode 1 Register. This 
board into absolute read and microprocessor mode (Figure 3.4-6). The 
microprocessor mode allows the B-register to be loaded from the store, the 
read address to be incremented, and the B-register full flip-flop to be 
set. When the microprocessor executes a read B-register command, the B 
register full flip-flop resets, the next byte is read into the B-register, 


the read address is incremented, and the B-register full flip-flop sets. 
Each succeeding byte is read in the same manner. 


places the store 


3.4.19.3 SYSTEM TO MICROPROCESSOR 


The store board must be placed into the absolute write mode and the two’s 
complement of the number of bytes to be transferred loaded into the SB 
byte counter. The PSTA and the CI boards must be set up for awrite data 


transfer and the transfer request on the CI board set on. The transfer 
request and the terminate on the CI board must be monitored for completion 
of the transfer. The hardware operation is as follows: The Absolute 


Write enables the CI Write Register’s output 
sends the DWR-REG-FUL handshake signal 
Register is loaded. 


into the A-register. The Cl 
to the store board as the Cl Write 
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Then the store board will set the FWRT-REG-ACK flip-flop which will enable 
the clocking of the Write Register into the A-register and the setting of 
the FA-REG-FUL flip-flop and the reset of the FWRT-REG-FUL flip-flop. 
Next the FA-REG-FUL enables the clocking of the A-register into the store 
and the increment of the store write address by one. At the completion of 
the data transfer, the microprocessor can read the data as explained in 
the STORE TO MICROPROCESSOR section. In addition, the firmware can read 
the data bytes directly from the Write Register as they are available and 
completely ignore the store board. 


3.4.19.4 MICROPROCESSOR TO SYSTEM 


The firmware must load the store as described in the section, 
MICROPROCESSOR TO STORE. Next, the microprocessor must place the PSIA in 
the read mode and load the proper mode controls on the CI board. Firmware 
loads the store read address, sets the store board in absolute read mode 
and loads the byte counter. Next, the transfer request on the CI board is 
set to enable the data transfer. The B-register will go full with the 


first byte and the read address increments by one. The FB-REG-FUL signal 
is sent to the CI board to set the acknowledge flip-flop, and transfer the 
data byte to the Read Register on the CI board. FB-REG-ACK is sent back 
to the store board to reset the FB-REG-FUL flip-flop. The following bytes 
are transmitted in the same manner until the byte counter expires or until 
the 1/0 terminates the operation. 


3.4.19.5 SYSTEM TO DEVICE (WRITE) 


The SB and CI boards are preconditioned as in the SYSTEM TO MICROPROCESSOR 
via the store board. However this time the store is preconditioned for 
sector operation. For ease of implementation, all write sector operations 
are written into the store modulo 288 bytes. The exception is the test 
and diagnostic mode with EDAC. The 512 word sector, (2304 bytes) is 
written into store as eight 64 word sectors. The firmware must 
precondition the store for this operation by loading a 02 hex into the 
Mode 1 Register for 64 word sectors anda 42 hex for 512 word sectors. 


Hardware operation is as follows: The transfer request on the CI board 
will set the store board FWRT-SECTOR flip-flop. FWRT-SECTOR will enable 
the CI Write Register as input to the A-register. The A-register will 


transfer to the store in the same manner as the Absolute Write Operation. 
When hardware detects that the 287th byte has been transferred to store, 
the F-RDSEC-DLY flip-flop is set. When the 288th byte is written into the 


A-register, FINCWSECADR flip-flop is set. FINCWSECADR loads the next 
modulo 512 byte address immediately after the 288th byte is written into 
store. If a write/read store conflict exists, the read is delayed one 
clock. The store board contains store full logic that informs the 
sequencer that a sector or more of data is available for transfer to the 
device. If aesector is not available when the sector to be written is 


ready, the sequencer allows the device to take a latency. 
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I f the store has a sector available, the sequencer raises the signal 
CMO~WRT which enables the store to load the B-register and the read 
address to increment by one. The sequencer returns a signal back to the 
store to reset the B-REG-FUL flip-flop and load the next data byte. The 
remaining sectors” of data are written in the same manner. A signal 
D-LAST-DTA is sent to the sequencer, which is also counting bytes per 
sector. If the two counts do not agree the miscompare error flag is set. 


3.4.19.6 DEVICE TO SYSTEM (READ) 


Both the absolute and the read sector operation are 


used. The absolute 
operation is used for reading the record headers. The read sector 
operation is used for reading the data records. Since the absolute 


operation is basically the same as the 
read sector operation will be explained. 
the absolute operation the record size is 


read sector operation, only the 
The chief difference is that in 
variable. 


In the 4XX mode, plus EDAC or absolute modes, 
sequencer board is directly selected as input to the A-register. In the 
50X modes, the D-register D-REG or D-REG NOT switch on the EDAC board is 
selected as input to the A-register. The sequencer board switches to 
OD-register O-REG or O-REG NOT when the EDAC bytes come through the 
switch. Inversion of the EDAC bytes is required because they are written 
onto the disk in the inverted form. Therefore they must be returned to 


their original form for EDAC error check. They are inserted into the 
store in case they require correction. 


the D-register on the 


When the sequencer board obtains a data byte 
transferred to the store, either directly of 
BUFF-STB- = and CMD-WRITE signals to enable the clocking of data into the 
A-register and the A-REG-FUL flip-flop. The setting of A-REG-FUL enables 
the clocking of the A-register into the store. This causes the Write 


in the D-register to be 
indirectly, it will raise the 


Address to increment by one, and the A-REG-FUL flip-flop to reset. This 
process is repeated until a sector bound is encountered. In the 4XX mode, 
64 word record (288 bytes of data and seven EDAC bytes) are loaded into 
store. When the sector boundary is encountered the Sector Address is 
forced to the next modulo 288 byte boundary. In the 500 mode 64 word 
record, the sector length is 288 bytes plus six, (6), EDAC bytes are 
loaded into store. In the 501 mode, the 512 word sector is implemented as 


seven 64 word sectors (288 bytes) with no EDAC. The last or 
is implemented as 64 words (288 bytes) and six EDAC bytes. To transfer 
data back to the system, firmware must issue a Request command to the Cl 
board. The request flip-flop will set, which in turn sets the FRD-SECTOR 
flip-flop. FRD-SECTOR and FB-REG-FUL enables the clocking of the first 
data byte into the B-register and the store read address to increment. 


The transfer of data to the system is the Same as described in the 
MICROPROCESSOR TO SYSTEM section. To increase performance, if the 


hardware detects awrite/read conflict, priority is given to the read. 


eight sector 


3.4.19.7 50X EDAC CORRECTION 
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The 50X EDAC Correction Operation will occur as the result of an EDAC 


error detected after reading a sector into store. The 501 or 500 mode 
bits from the sequencer will determine the sector size, 2310 bytes or 294 
bytes. 

To enter this mode the firmware is required to do the following: Set the 


read and write store sector address to the sector that caused the error, 
load the sector number counter with one, and turn on the correction mode 
bit. 
The hardware functions as follows: The correction mode will select the 
processed bytes from the EDAC board as input to the A-register and enables 
the first read byte to be placed in the B-register. The read address is 
incremented and FB-REG-FUL is set. FB-REG-FUL is sent to the EDAC board 
along with the data byte. The EDAC board sets FB-REG-ACK which in turn 
resets FB-~REG-FUL on the same clock that the EDAC. register accepted that 
byte. When the EDAC board loads the corrected or processed byte into its 
correction register it sets FC-REG-FUL, which goes to the store board. 
FC-REG-FUL enables the setting of FC-REG-ACK on the store board. 
FC-REG-ACK enables the clocking of the correction register into the 
A-register, the setting of FA-REG-FUL, and the resetting of FC~REG-ACK and 


FC-REG-FUL. FA-REG-FUL enables the clocking of the A-register into the 


store, the incrementing of the Store Write Address, and the resetting of: 
FA-REG-FUL. When the 293rd byte is loaded into the B-register, a look 
ahead flip-flop, FRDB-SECDLY, is set. FRDB-SECDLY, FB-REG-REG-FUL and 


FC-REG-ACK then sets the increment sector flip-flop, FINCRSECADR, 


as’ 
FB-REG-FUL is reset from retrieval of the 293rd byte. 


On the next clock 


the B-register will go full with the 294th byte. The last EDAC byte 


flip-flop, FLAST-EDAC, sets. FLAST-EDAC’ enables the 500 EDAC and CRC 
error check. 


3.4.19.8 4XX CORRECTION 


In the 4XX mode, the sequencer board informs the microprocessor that 
EDAC error has occurred. The microprocessor’s firmware will allow all the 
error free sectors to be returned to the System and stop the store 
transfer requests at the sector in error. Firmware then turns on the 
correction mode bit which is sent to the EDAC board. The correction 
syndrome is then read. Firmware calculates the address of the bits in 
error. Firmware then loads the store read and write address of the first 
byte in error. A string of 11 bits are correctable. They can cover up to 


three bytes. After fetching, correcting and restoring the bytes in error, 
the firmware turns off the correction mode. 


an 


3.4.19.9 FINAL CRC CHECK 


The final CRC check is made to verify the data that was corrected during 
the 4XX correction mode. 
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Before considering the final CRC check, an explanation of the sync byte is 
in order. In the 4XX mode this byte, actually the record count, is the 
first byte received from the device. It is included in the EDAC 
generation for the sectors. Since it is included in the EDAC generation, 
it is Saved in a special register on the store board in case it is 


required for a final CRC check. Also the FS-SYNC flip-flop is set and 
sent to the EDAC board. 


When firmware checks the validity of the correction it loads the store 
read sector address, sets the sector count to 1, and turns on the 
recirculate mode. The first read byte is loaded into the B-register, the 
FB-REG-FUL flip-flop is set, and the store read address is incremented. 
FS-SYNC and recirculate enables the sync byte in the special register to 
be inputted to the EDAC board. The resetting of FB-REG-FUL by B-REG-ACK 
is inhibited until the first data byte in the B-register is 
the EDAC board. FB-REG-FUL is reset by 
byte is loaded into the B-register. 
sector count is exhausted. 


transferred to 
the second B-REG-ACK, and the next 
This process continues until the 


3.4.19.10 READ ALTER REWRITE 


Read-alter-rewrite mode (RAR-MODE ) is set when firmware determines that 
System data will be transferred to a 501 device in 64 word’ sectors (GCOS) 
rather than 512 word sectors (CP6). The RAR firmware routine is entered 
initially only if the Starting address of the transfer is not on a modulo 
512 word Starting address. Otherwise, the normal write routine is 
Started, and if the system sends a short data block the RAR is performed 
at the end of the transfer. An example of the latter case follows. 


Refer to Figure 3.4-14 


This operation is entered as a result of the Stopping of data transfer on 
a4 rnonmodulo 512 word sector boundary when accessing data from ae device 
formatted in 512 word sectors. For the write sector case, if the system 
stoos sending data on the 10th 64 word sector, the controller must finish 
writing the complete Proceeding 512 word sector to the device. This would 
be 64 word sectors 0 through 7. The DAU then sets the store write sector 
address to the beginning of an unused 512 word sector. The DAU must then 
Switch from the write mode to the read mode. The next eight 64 word 
sectors from the device are then read into the unused 512 word sector 
(sector 0 in this case). This is done so that firmware can combine it 


with the short data block. The altered sector will then be rewritten on 
the disk. 


When the DAU receives a terminate from the system (ACT-WR-REG-TRM) or the 
byte counter exhausted (BYT-CNT-ONES) and the last sector was not detected 
(DSOIWLASTSEC) (the store write sector is not modulo eight), the short 
block signal is generated. This signal is sent to the sequencer and 
notifies it to read the next sector from the device. SHORT-BLOCK saves 


the present store write sector address in the Snapshot Register for 
firmware to use later. 
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At this same time, FSNAP-SHOT flip-flop is set to lock up the Snapshot 
Register. The sequencer tests for BFR-FUL going away before testing for 


short block to assure the previous sector has completed the write before 
switching to read. 


FSNAP-SHOT loads zeros into the lower bits o f the Buffer Write Address 
Counter and switches the state of the sector 
into this bit position. This sets the Write Address 


Counter to the 
beginning of an unused 512 word sector. 


After the 512 word sector has been read, firmware must set up to execute 
the alter. This is done by reading the snapshot address and loading the 
store read sector address to modulo eight. The store write address is set 
to the beginning of the 512 word sector just read from the device. In 
this case it will be set to sector zero. The Sector Counter is loaded 
with three and the circulate mode is turned = on. The hardware will 
transfer the three sectors (8 through 10) from the store through the 
B-register to A-register to the store (0 through 2). Firmware can monitor 
this transfer by reading out the Sector Counter. The 512 word sector is 
now ready to be rewritten to the device. In order for the DAU to do this, 
firmware must reset the store read address to the beginning of the 512 
word sector, load the BFR-FUL counter to one, reset the circulate mode, 


and restart the sequencer. The altered sector will be written on the next 
revolution of the disk. 


NOTE: If firmware so desires, it could have transferred the old five 64 


word sectors to the new three 64 word sectors and rewritten them 
to the device starting at 512 word sector one. 


3.5 ERROR DETECTION AND CORRECTION (EI) 


The El board contains two distinct portions of 
one board because of space limitations. One portion is interface logic 
that communicates directly with the devices. It was copied essentially 
intact from the existing MPCDI (device interface) boards. A description 


of this logic is given under the DISK INTERFACE paragraph, reference 
Section 3.7. 


logic which were placed on 


The remainder of the board contains the EDAC logic for both the 4XX and 
50x type devices. The EDAC codes and algorithms are basically the same as 
used in previous MPCs, but some differences do exist. The logic was 


entirely reimplemented for microprocessor programmed control. This EDAC 
logic will be explained here. 


3.5.1 EI OVERVIEW 


The accurate recording of data on a media is ensured by appending to the 


data stream a series of bytes that are generated by an algorithm. Such 
bytes contain no new information. 


8 bit by gating FSNAPSEC8 
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The algorithm can be expressed as the product of two polynomials, one of 


which is entirely defined by the data stream, the other of which depends 
upon the total number of bits to be examined. 


Polynomial multiplication is executed in hardware through the use of shift 
registers. An error is detected when it is determined that the 
relationship between the recovered appended bits and the recovered data 


bit stream can no longer be described by the product of the same two 
polynomials. 


There are several major differences between the 4XX EDAC and the 50X 
EDAC. One major difference is that the 4XX EDAC can correct a maximum of 
1l contiguous errors, whereas the 50X EDAC can correct only a maximum of 
four contiguous errors. The 4XX EDAC corrects only data errors and the 
50X corrects both count field and data errors. The number of 
each EDAC can detect but not correct, and the time 
detection and correction of errors also differ. 


errors that 
required for the 


The mechanism with which each EDAC corrects detected errors is also 
different. The 4XX EDAC corrects errors in firmware while the 50X EDAC 
corrects errors in hardware. Other differences include the number of EDAC 


bytes appended to the data stream. The 4XX appends seven bytes of EDAC 
while the 50X appends six bytes. 


3.5.2 EI BLOCK DIAGRAM 


The Major Block Diagram for the EI board has been divided into two parts. 
One part covers the 4XX EDAC logic and is contained on Figure 3.5-3. The 
other part covers the 50X EDAC logic and is contained on Figure 3.5-7. 
These diagrams will be covered separately for each type of device. 


3.5.3 COMMON LOGIC 


The EDAC algorithms and polynomials used for the 4XX and 50X 
completely different. Separate hardware is implemented for each, although 
there is some common hardware. The sequencer board determines which of 
the two EDAC logics are to be enabled. If any of the 50X mode bits in the 
sequencer’s SEDC Register (SEDC-CO, SEDC-CN, SEDC-64 or SEDC-512) are set, 
the 50X EDAC logic is enabled. If none of the SEDC Register bits are set, 


the 4XX EDAC logic is enabled. The logic common to both EDAC logic is 
explained first. 


are 


3.5.3.1 DATA INPUT SWITCH 


Refer to Figure 3.5-1. 
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Data from other boards to be passed through the EDAC logic is 


selected by 
aloof 4 selector on the El board. Inputs to 


the selector are: 


0 The D-register C(OREG-(0-7,P)] from the SE board. 


0 The one’s complement of the D-register generated on the EI board. 
re) The B-register (BREG-(00-07,P)] from the SB board. 


re) The Sync Byte Register C(RSB-(0-7,P)} from the SB board. 


Switch selection is accomplished using various control signals from the SE ( sp | (sa }( se | 
and SB boards. The output (D-SW-(0-7)] is sent to both the 4XX and 50X 
EDAC logic and also back to the SB board. 


In the 4XX mode, data is always used from the D-register except in the © 
recirculate mode. In the 4XX recirculate mode, the first byte in the data 


stream is from the Sync Byte Register, and the rest of the data is from 


RCIR-MODE 
the B-register. 


S-SYNC 


In the 50x mode, data from the D-register or the B-register is used. When OEN-DIN1-0 a 
in the correction mode, the B-register is used, otherwise the D-register Ee 
Pa 


e 
OREG-(0-7,P) 
OREG-(0-7,P) 
BREG-(0-7,P) 
RSB-REG-(0-7,P) 


DEN-DIN1I-1 
is used. The exception is if the D-register has EDAC bytes in it, in F~EDAC-BYTES ee aes 
which case the one’s complement of the D-register is used. D-50Xx . — 


RCOR-MODE 
Parity is checked on the output of this switch every time a byte of data S-DIN-2 
is received from the SE or SB boards. A parity error is latched in the 


. : : : RCIR-MODE TY RSB-REG 
F-PAR flip-flop. The parity error is reported in a status byte readable | $B 
by the microprocessor. It is also sent to the SB board where it is "“QRed” 


RCOR-MODE 
into the HARD error logic. The F-PAR flip-flop is reset by a total or 
Partial clear. 


°o 


<4 0-SW-(0-7,P) ie 


3.5 3.2 DATA OUTPUT SWITCH 


Refer to Figure 3.5-3. 


There are two separate data out switches, one for the 4XX EDAC 
the other for the 50X EDAC logic (only the 4XX output switch is shown 500 axx 
here). These switches are tristated together, and only one is enabled at EDAC EDAC 
any given time. Either the microprocessor address lines COMPADR-(12-15)] 

or sequencer state lines CSEQ-STATE-(5-7)] can control the 
selector. When the microprocessor has selected the board, its address has 

exclusive control of the output switch. Parity is generated on the output (se )Foac-ste 
data and this along with the data are routed through common drivers to be 

sent to the SE and MP boards as R-EDAC-DATA-(0-7,P). 


logic and 


output 


DBREG-ACK 


FIGURE 3.5-1. DATA INPUT SWITCH 
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3.5.3.3 ERROR LATCHING 
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Refer to Figure 3.5-2. 


The logic used to latch an EDAC error at the appropriate time is common to 


both 4XX and 50x. This is done by using three flip-flops in series. The 

first, FLAST-BYTE, latches when the last byte has been given to EDAC. The 

EDAC-STB second, FLAST-BIT, latches when the last bit of the current byte has been 

( se | Passed through’ EDAC. The last flip-flop, F-EDAC-ERROR, is used to latch 
( se \LAST-EDAC 5 the error indication after the last bit of the last byte of a data 


stream 
is passed through EDAC. That is, when the first two flip-flops are set. 
LAST-EDAC-STB WY 


This error signal is sent to the SE board and the MP board. It is 
DSET-LAST-BYTE referred to as EDAC soft error. 
D-LAST-EDAC 
( s8 ) b 
RCQ T4 wy 


DSET~LAST-BIT 
R-ERLAT 
> 


SOAU 


DAU 


325.3.4 EDAC READY 
Refer to Figure 3.5-2. 


FLAST-BYTE 


The flip-flop that Signals to the SE board that EDAC is ready is common to 
| yesezscocee both 4XX and 50X logic. This flip-flop, F-EDAC-READY, is 


reset whenever 
er am D-EDAC-ERROR F-EDAC-ERROR the EDAC logic is working with a byte of data, and is set at all other 
= $DAU ( se) times. It is set by a total or EDAC clear to indicate the ready 

00-2-0-23 


condition. 


DE-CRC-ERR DE-OR-0-ERR 


> 

[7 

> — 

& DE-OR-o-crc_ | \ 3.5.3.5 EDAC BYTES 
DO-CRC-ERR D4ERR | / ( se) 

{~ 


\ 


err Refer to Figure 3.5-2. 
50 


D-ANY4ERR RCOUNT4 The 


flip-flop that is set when EDAC bytes as opposed to data bytes, 
being transferred is common to both 4XX and 50x. The sequencer Provides 
the Signal EDAC-BYTES, that indicates when EDAC bytes are being 
transferred. This is used to set the F-EDAC-BYTES flip-flop after EDAC is 


finished with the current (last) byte of data. The F-EDAC-BYTES flip-flop 
is reset by a total or EDAC clear. 


are 
F-EDAC-READY 


3.5.4 4XX EDAC 


3.5.4.1 OVERVIEW OF THE 4XX EDAC LOGIC 
DS0Xx 


Refer to Figure 3.5-3. 
DZERO-COUNT 


DEN-EDAC-BYTES 


DSET-EDAC-BYTES 


Error detection and correction for 4XX type devices is performed by a 
F-EDAC-BYTES AMZ8065 Burst Error Processor (BEP) circuit. The AMZ8065 BEP is a LS] 
circuit that facilitates the most common error detection and correction 
schemes accommodating data Streams of up to 585K bits at up to 20M 
bits/second effective data transfer rate. 


EDAC-BYTES 


including 


The AMZ8065 BEP Provides a choice of four Standard polynomials, 
FIGURE 3.5-2. ERROR LATCHING, READY AND EDAC BYTE CONTROL a’ broad range of 


the 56, 48, 35 and 32 bit versions, to Satisfy 
applications. 
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FIGURE 3.5-3. 4XX EDAC MAJOR BLOCK DIAGRAM 
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The circuit divides the data stream by the selected polynomial using the 
rules of algebra in polynomial fields. The resulting remainder is the 
check word which is then appended to the data for writing on the disk as a 
record. When the record is read back, the BEP computes the 
data validation. I f an error is detected, the 
this burst in the data stream is determined for 


Syndrome for 
location and pattern of 
correction. 


3.5.4.2 WRITE TO DEVICE 


The microprocessor sets the BEP controls (Cg-Cy) to compute check 
bytes. Write Data (D-SW-0-7) is clocked (BP-CLK) into the BEP one byte at 
a time. The EDAC-4STB strobe is generated for each byte. This strobe 
causes the 8-bit Shift Register to produce a clock to load each byte. The 
sequencer sends the EDAC-BYTES signal after the last data byte enters the 
BEP. This causes the control to switch to write check bytes. 


The sequencer continues to use signal EDAC-4STB to output the 
bytes at Qo through Q7 one byte at a time. The check bytes 


out of the Output Selector Switch by Sequencer State 
(SEQ-STATE-7). 


seven check 
are read 
Counter bit seven 


3.5.4.3 READ FROM DEVICE 


The microprocessor places the BEP into the read mode. This 
making the signal CMD-WRITE low. BP-CLK is 
in the write mode. After the last EDAC byte in entered, BEP output signal 
ER (D-Sqg) indicated whether or not an error was detected. If ER is high 


an error exists, and the syndrome held in the BEP Registers contain the 
information required to locate the error. 


is done by 
generated in the same way as 


3.5 4.4 CORRECTION MODE 


For 4XX type devices, data correction is accomplished by firmware. The 
BEP is used in this mode to locate the error pattern that is embedded in 
the syndrome that was produced by the read operation. The error pattern 
is found by repeated shifting o f an Internal 


Feedback Register until 
output EP goes high. After locating the error pattern, three other 
internal registers are shifted until each register’s bit configuration 
matches the error pattern. Firmware maintains a record of all this 


shifting in order to determine where in the data 


stream the error exists 
and whether the error is correctable. 


To correct the data the microprocessor switches the controls to the 


correction mode. In this mode the microprocessor drives inputs Pg 
through Pz to provide the required shifting of the four BEP feedback 
registers. Input Po shifts the first feedback register. Signal R-DSYNC 
becomes true to produce the clock (BP-CLK). After each shift EP (D-S 9) 


is tested until the error pattern is found or until 


the maximum allowable 
number of shifts is exceeded. 


If the latter occurs the error is uncorrectable and 
aborted. 
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the process is 


After finding the error pattern, the microprocessor will drive inputs Py 
through P3z consecutively to shift the corresponding feedback register 
until each register matches the error pattern. For each match the 
corresponding match output (PMs through PMg) becomes active. Should 

any register fail to match the error pattern after the maximum allowable 
shifts are performed the error is uncorrectable. If outputs PMs through 
PM, all go high within the allowed number of shifts, the error is 
correctable. The microprocessor then reads out the ll-bit error pattern 
available on outputs Qg through Q7 and LP), through LP3. 


Firmware calculates the location of the error and then aligns the 
bits of data in error with the ll-bit error pattern. For 


error pattern the corresponding data bit is complemented 
data. 


eleven 
every "1" in the 
to correct the 


3.5.4.5 RECIRCULATE MODE 


After the correction process is completed the DAU is placed in the 
recirculate mode (RCIR-MODE) and the corrected data, now in the store, is 
passed back to the EI board to validate the correction. 


To accomplish the validation, the microprocessor places the BEP controls 
back into the read mode. Each data byte is then clocked into the BEP in 
response to FB-REG-FUL. After the last byte is entered, the 


microprocessor reads output selector byte 5 and tests for an ER or a CRC 
error. 


3.5.4.6 CRC AND ECC ERROR DETECTION 


The CRC and ECC circuits function independently of the BEP. 
circuits are fed serial data (R-SERIAL) from the parallel to serial 
converter circuit. The CRC performs error checking during the processing 
of the 4XX data fields. The ECC generates and checks the two count field 
bytes (ECCO-15). Signal SEDC-4-CN disables the CRC circuit during count 
field processing and-~ signal SEDC-4-DT disables the ECC circuit while 
processing the data field. These signals are derived from bits 2 and 3 of 
the EDAC Control Register on the SE board. SEDC-4-CN is also used in 
conjunction with SEQ-STATE-7 to read out the two count field check bytes. 
An all zeros signal is produced if no errors are detected in the count 
field (D-AZ) or in the data field (D0-CRC-AZ). Signal ANY-4-ERR is 
generated if an error is detected by either the CRC, ECC or BEP. 


These 


3.5.5 BEP INTERFACE SIGNAL DESCRIPTION 


See Figure 3.5-4 for pin location for the following signals. 


Vee +5V power supply. 
V Ground. 


BULL CONFIDENTIAL & PROPRIETARY 


THEORY OF OPERATION 


58010008-100 


3.5.5.1 MASTER RESET (MR) CINPUT) 

Low on this input initializes the BEP. This input must remain low for a 
specific time to accomplish initialization before returning to the 
Quiescent high State. In general, the BEP requires initialization prior 
to performing Compute Check Bits, Read Normal, Read High Speed and the 
Load functions. 

225 5.2 CLOCK (CP) (INPUT) 

BEP operations are controlled by this input. Outputs become valid some 
Propagation delay after the low to high transition on the CP input. The 
quiescent state of the CP input is high. Any changes on the data and 
control inputs must take place only when the CP input is high. 

bel ees ae | POLYNOMIAL SELECT (Sg-S),) CINPUTS) 

Logic levels on these two inputs select one o f the four standard 
Polynomials provided in the AMZ8065. The following chart specifies the 


polynomial select codes (the DAU uses only the 56-bit code). 


NUMBER OF 
S$. So POLYNOMIAL CHECK BITS 
L L (X22 4 1) & Cxll 4 x7 4 x6 4 X +1) 8 
(xl2 4 xll 4 yl0 4 ee a ee ae i ee 56 
CXPL 4 x9 ok x 4 2) 
L H (X22 4 1) @ (xt] 4 x2 4 7) 32 
H L (x23 4 1) @ 
(x2 4 xll 4 x8 4 x7 4 x38 4g Xx Gg 1) 35 
H H (x13 4 1) @ 
(X35 4 x23 4 x8 4 x2 4 7) 48 
3.5.5.4 DATA IN (D5-D7) (INPUTS) 
These eight inputs are used for entering information 


into the BEP. Dog is 


the least significant bit and D7 is the most significant bit position. 


High on any input corresponds to al anda low corresponds to a0. Data 
entry occurs on the low to high transition of the CP input. Any change on 
the Dg-Dz7 inputs must take place only when the CP input is high. 
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3.5.5.5 FUNCTION SELECT (Co-Co) CINPUTS) 
These three inputs specify the desired function according to the following 
table. Detailed description of each function is found in later sections. 
Any change on the Co-Co inputs must take place only when the CP input 
is high. 

Co Cy Co FUNCTION 

L L L Compute check bits 

L L H Write check bits 

L H L Read normal (Not Used by the DAU) 

L H H Read high speed (DAU Uses) 

H L L Load 

H L H Reserved 

H H L Correct normal (Full period clock around) 

H H H Correct high speed (DAU Uses) 

(Chinese remainder theorem method) 
3.5.5.6 DATA OUT (Q9-Q7) (OUTPUTS, 3-STATE) 
The check bits are made available on these eight outputs one byte at a 
time. Qo is the least significant bit position and Q7 is the most 
significant. The Qg-Q7 outputs are active only during the following 
conditions: 
o The Co-Cy inputs specify write check bits function. 
oO The REP input is high. 

During all other conditions Qo-Q7 outputs are in a high impedance 
State. 
2.5 57 LOCATED ERROR PATTERN (LP g-LP3) COUTPUTS, 3-STATE) 
The LPg-LP3 outputs together with the Qo-Q7 outputs provide’ the 
12-bit error pattern in which Q7 is the most significant bit and LP» is 
the least significant bit position. The REP input must be high to read the 
error pattern. 
I f the REP input is low, the LPg-LP3 Outputs are in the high impedance 
State. The DAU does not use LPO, so error pattern is only 11 bits. 
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3.5.5.8 READ ERROR PATTERN (REP) (INPUT) 3.5.5.12 POLYNOMIAL SHIFT CONTROL (Pg-P3) CINPUTS) 
A high on this input activates the LPg-LP3 and Qy-Qz outputs. This 


error pattern information is valid only after a high 
output during correction operations. 


Correction procedure using the Chinese remainder theorem method 


requires 
is indicated on the EP that each 


Syndrome obtained from the high speed read function be shifted 
individually. The Po-P3 inputs provide this capability: P 
corresponds to the first factor, Py corresponds to the second factor and 


SO On. High on an input, allows the corresponding register to shift and a 
3.5.5.9 ERROR (ER) (OUTPUT) low causes it to hold. These inputs have an effect only during the correct 
high speed function. Any change on these inputs must occur only when the 
High on this output indicates that the BEP has detected an error. This CP input is high. 
Output must be considered valid only after the last check byte during read 
normal or read high speed functions has been entered. The resulting 
syndrome is then contained in the register array. A nonzero Syndrome 3.5.5.13 ALIGNMENT EXCEPTION (AE) (OUTPUT) 
indicates error, while a zero syndrome indicates no error. The ER output 
always reflects the state of this register array. The ER output is low 


The AMZ8065 BEP uses an 8-bit parallel mechanization of the feedback shift 
after initialization. 


register configurations. Under certain conditions, the error pattern will 
not automatically line up in predetermined positions of the register array 
during the correction operations. High on the AE output indicates that 

3.5.5.10 ERROR PATTERN (EP) (OUTPUT) such a condition has been detected. The BEP automatically switches into 
the one-bit shift mode. The number of clocks for which the AE output is 

High on this output indicates that the error pattern has been found during high is used in the error location calculation. 

the correction process. When the last check byte was entered during a read 

function the resulting syndrome is contained in the register array. The 

error pattern information is buried in this syndrome. To extract the error TOP VIEW 

pattern, the BEP is clocked while the appropriate code is applied to the 


Co-C2 inputs until EP goes high. The number of clocks 


the error pattern is used to calculate where in the data 
has occurred. 


required to find 
stream the error 


The EP output is valid only during the correction operations and must be 
ignored at all other times. The EP output will be low after 


initialization. 
3.5.5.1] PATTERN MATCH (PM>-PM,g ) (OUTPUTS) 


The DAU uses the Chinese remainder theorem for error correction, which 
causes the data to be loaded into several feedback shift 


registers 
simultaneously. The number of registers is equal to the number o f factors 
o f the polynomial. After a high speed operation, there are as many 


syndromes as there are factors. For correction, the register corresponding 
to the first factor must be shifted until the EP output indicates high. 
Then each register corresponding to the remaining factors must be shifted 
until a match occurs in each register with the error pattern contained in 
the first register. High on PM2, PM3 or PMg outputs indicates that 

corresponding registers match. The PM> corresponds to the second factor 
PM3 corresponds to the third and PM4g corresponds to the 
If a polynomial has only two factors, the PM3 and PM, outputs have no 
meaning. Indications on the PM2-PMg outputs must be considered valid 


only during the correct high speed function and should be ignored at al} 
other times. 


1 
2 
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NOTE: Pin 1 is marked for Orientation. 
fourth factor. 


FIGURE 3.5-4. BEP CHIP 
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3.5.6 BEP FUNCTIONAL DESCRIPTION 


Figure 3.5-5 is a block diagram of the Burst Error Processor. It consists 


of four major sections; Register Array, Polynomial Divide Matrix, Status 
Logic and Control Logic. 


3.5.6.1 REGISTER ARRAY 


This section consists of 56 flip-flops used for check bit computation 
during write operation, Syndrome computation during read operation and 
error pattern extraction during error correction operation. In general, 
the Polynomial Divide Matrix provides the bit patterns required’ for the 
Register Array. The combination of Register Array and Polynomial Divide 
Matrix mechanizes the familiar serial form of feedback shift register 
arrangement into an 8-bit parallel form. The Qo-Q7 outputs of the BEP 

are obtained from the Register Array. When correction operations are 
complete, the error pattern is available on 12 outputs: eight bits on the 
Qo-Q7 outputs and the remaining four bits on the LPo-LP3 outputs. 

The Read Error Pattern (REP) input must be high for the error pattern to be 


available. The control logic generates clock signals for the Register 
Array. 


3.5.6.2 POLYNOMIAL DIVIDE MATRIX 


The Polynomial Divide Matrix is the heart of the BEP. The control logic 
decodes the Polynomial Select (Sg-S,) and Function Select (Cg-Co) 

inputs to generate the necessary gating signals to the matrix. The matrix 
establishes connections such that a byte of data presented on the Dg-D,7 
inputs will be suitably divided by the selected generator polynomial. The 
BEP supports four different polynomials, selected by logic levels on the 
So-S,} inputs. The DAU uses the 56 check bit polynomial only. The BEP 

can be used in three fundamentally different types of operations; write, 
read and correct. The various functions are selected by the Co-Coz 
control inputs. 


3.5.6.3 WRITE 


While data is being written on the disk, the BEP is in the compute check 
bits mode looking at the data bytes without affecting the flow of data to 
the disk. After the last data byte, the BEP is switched into the Write 


check bits function outputting the 4, 5, 6 or 7 check bytes. This is the 
additional information appended to the data stream that allows the 
detection and correction of possible read errors. The DAU uses seven check 


bytes only. 


3.5.6.4 READ 


When the read mode is enabled, bytes that are read from the disk traverse 
two paths. The first path directs the bytes through the A-register and 
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into the store. The second path directs the bytes through the EDAC error 
detection circuitry. When information, both data and check bytes, is being 
read the BEP must be in either the read normal mode or the read high speed 
mode. These modes differ only in the correction algorithm that will be 
used if an error has occurred. In both modes parallel bytes are read into 
the BEP. After the last information byte has been entered the ER output is 
checked. If ER is low, there is no error. If ER is high, a read error has 
occurred. I f an error is detected then further processing of the data is 
interrupted. I f the detected error is in the data field then the 
correction mode is enabled. The read mode must be preceded by an EDAC 


clear. 


3.5.6.5 CORRECTION 


After the read operation, the syndrome held in the Register Array contains 
all the information necessary to find the error location and the error 


pattern. In the correct normal mode, the error location is found by 
counting the number of clock pulses required to make the EP output go 
high. The error pattern is then available on the LPg-LP3 and Qg-Qy7 

Outputs. These outputs can be used to Exclusive “OR” with data for 


correction. 


In correct high speed mode, the error location is also found by counting 
clock pulses, but they are routed in succession to the different sections 


of the register array. This results in slightly more complicated but 
substantially faster operation. 


3.5.6.6 GENERATE 


The seven data field EDAC bytes (56 bits) that are to be written onto a 4XX 
series disk are generated from the data field through the use of the S6th 
order polynomial generator. The Sg-S, inputs select this polynomial. 
They are both grounded in the DAU. When the data field is eventually read 
from the disk, errors are detected and corrected through the use of the 
high speed correction technique. Using this technique, a single error 
pattern that spans less than 12 bits can be corrected. 


The sequence of operations necessary to generate the EDAC bytes is as 
follows: 


1. The CP input is in the high state. 


2. The BEP is initialized by activating the MR input low and. then 
returning it high. 


3. The Soq-S] inputs both low specify the 56 bit polynomial. 


4. The Co-Co inputs all low selects the compute check bits mode. 


5. Place a byte of data on the Dg-D7z inputs. 
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6. Make the CP input low and then high. This 


clocks the data into 
the BEP. 


7. Keep repeating from step 5 until all data bytes have been entered. 


3.5.6.7 WRITE CHECK BITS 


In compute check bits mode the polynomial matrix and the Register Array 
are connected in a feedback shift register configuration. However, when 
write check bits code is established on the Cg-Cy inputs, the feedback 

paths are disabled such that the register array will behave as a simple 
shift register. When the last data byte is entered in the compute check 
bits mode, the register array holds the check bits. These check bits will 
be available on the Qg-Q7 outputs, one byte at a time. 


The sequence of events to write the check bits is as follows: 


1. The CP input is in the high state. 


2. Establish appropriate code on the So7-Sj inputs. This code 
must be the same as that used for the compute check bits 


function. The 29734 inputs both low specify the 56 bit 
polynomial. 


3. The Coq input high and the Cy, and Cy inputs low selects the 
write check bits function. 


4. After a propagation delay the Qo-Q7 outputs will contain the 
first check byte. 

5. Make CP input low then high. The next check byte will be 

available on the Qg-Q7 outputs. 


6. Repeat form step 5 until all seven check bytes have been read out. 


3.5.6.8 READ HIGH SPEED 


This function must be used for reading data if the Chinese remainder 
theorem method is to be used for error correction. In general, the 
Chinese remainder method accomplishes error correction in fewer clock 
cycles than the normal method. The only difference between read normal 
and read high speed modes is as follows: In the read normal, the input 
stream is divided by the expanded version of the polynomial, whereas in 
the read high speed mode, the input stream is simultaneously divided by 
all factors of the polynomial. Thus the high speed mode results in as 
many syndromes as the number. of factors o f the polynomial. If all 


Syndromes are zero after entering the last check byte, the ER output will 


be low indicating error free operation. If there was an error the ER will 
be high. 
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The sequence of events in this mode are as follows: 

Liz The CP input is in the high state. 

2. The So-S;, inputs both low specify the S6-bit polynomial. This 
must be the same polynomial that generated the check bits 
Originally. 

3. The Co and C, inputs high and the Co input low selects the 


read high speed mode. 


4. The BEP is initialized by activating the MR input’ low 


and then 
returning it high. 


5. Present a byte of data read from disk to the Dg-Djz7 inputs. 


6. Toggle the CP input. 


7 ee Keep repeating from step 5 until all 


data and check bytes are 
entered. 


§. Test the ER output after entering the last check byte. A high 


on 
this output indicates a read error. 


3.5.6.9 CORRECT HIGH SPEED 


To employ the Chinese remainder theorem method, the Syndromes must be 
obtained first using the read high speed function. This function gives as 
many syndromes as the number of factors in the polynomial. In other 
words, the register array is divided into four sections; each section 
implementing one factor of the polynomial. The first factor of every BEP 
polynomial is of the form (X© + 1). This factor is sometimes called the 
error pattern polynomial. The Chinese remainder theorem method requires 
that the syndrome obtained by the error pattern polynomial be repeatedly 
divided by the error pattern polynomial until the error pattern is found. 
The register section corresponding to the error pattern polynomial is 
repeatedly clocked. The error pattern is always characterized by a known 
number of consecutive zeros at predetermined bit positions. 


After locating the error pattern, the error pattern register 
from clocking. Next, the register corresponding to the second factor is 
repeatedly clocked until it matches the error pattern and then this 
register is prevented from further clocking. This procedure is repeated 
for all remaining factors. As mentioned earlier, the Pg-P3 inputs are 

provided in the BEP to control clocking of the individual registers and 


the PM s-PMg outputs are provided to indicate matching of each register 
with the error paitern. 


is prevented 


Every error detected may not necessarily be correctable. 
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lf the number of clock cycles to find the error 
of the error pattern Polynomial, or the number of clock cycles required to 
match a register exceeds the period of the polynomial corresponding to 
that register, the correction process must be aborted. Table 3.5-1 lists 


the maximum number of shifts allowed for each of the four factors of the 
5@¢-bit polynomial. 


pattern exceeds the period 


TABLE 3.5-1. 56-BI1T POLYNOMIAL MAXIMUM SHIFTS/FACTOR 


MAXIMUM NO. 


FACTOR OF SHIFTS 
1 22 
2 13 
3 89 
4 22 


When the correction mode is enabled, the microprocessor executes the steps 


that are outlined below. If the error is determined to be uncorrectable 
then no further processing of the data occurs. If the error is determined 
to be correctable then the store address of the error is calculated by the 
microprocessor. The microprocessor then uses the 


hardware generated 
are located at the 
recirculate mode is then 


correction bits to correct the erroneous data bits that 
Previously calculated store address. The 
enabled. 


The sequence of events for the high speed correction process is as 
follows: 


1. The CP input is in the high state. The 


ER output is high 
indicating an error from the read high 


speed operations. 
2% Select the 56-bit polynomial using the So-Sy inputs and 
specify correct high speed code on the Co-Co inputs. 


3. Set inputs Po-P3 low. 


4. Two externa] registers (Ry and Ro) must be initialized to 


zero. 

5. Test the EP Output. If the EP output is high, the error pattern 
has already been found and My = BR, + Ro. Bring Pog input 
low and go to step 10. If the EP output is low 90 to next step. 


6. Set the Pg input high. 


7. If the EP output is low, test the AE Output. If the AE output is 
low, clock the CP input. Increment register Ry. If the AE 
Output is high, clock the CP input and increment register Ro. 
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8. If Ry + Ro is greater than the period of the first factor 
(22), abort the correction Process; the error is not correctable. 


9. If the error is correctable, repeat from step 5. 

10. Set input P, high. 

ll. Initialize external counter register M> to zero. 

12. Test the PMs output. If the PM, output is high, the second 


factor located the matching error pattern. Set P, input low and 
go to step 16. 


13. If the PM> output is low, clock the CP input and increment M >. 


14. I f Mo is greater than the period of the second factor (13), 
abort the correction process; the error is not correctable. 


15. If the error is correctable, repeat from step 12. 


16. Set P> input high. 


17. Initialize external counter register M3 to zero. 
18. Test the PM3 output. If it is high, the third factor located 
the matching error pattern. Set P> input low and go to step 22. 
19. If the PM3 output is low, clock the CP input and increment M3. 
20. If M3 is greater than the period of the third factor (89), abort 
the correction process: the error is not correctable. 
21. If the error is correctable repeat from step 18. 
22. Set the P3 input high. 
23%. Initialize external counter register Mag to zero. 
24. Test the PM, output. If it is high, the matching error pattern 


is found by the fourth factor. Compute the error location. 


25% If the PM, output is low, clock the CP input and increment Mg. 
If Mg is greater than the period of the fourth factor (23), 


abort the correction process; the error is not correctable. 


26. If the error is correctable, repeat from step 24. 
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3.5.6.10 ERROR PATTERN INFORMATION 
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The discussion of the correct high speed function described the procedure 
for finding the error pattern and calculating the location oO f the 


error 
burst. The AMZ8065 provides the error pattern on 12 outputs. Eight bits 
on the Qg-Q7 outputs and four bits on the LPo-LP3 outputs. The 
DAU only uses 11 of these Outputs, Qg-Q7 and LP,-LP3. It was also 
Stated that the REP input must be high to read the error pattern from the 
BEP. 
The error location calculated is always in number of bits. In the case of 
the S6-bit polynomial, the calculated error location value corresponds to 
the beginning of the error burst counting from the last check bit. The 
calculated error location is such that when ll consecutive bits of the Vss Yec 


record are Exclusive ORed into the error pattern, the error 


burst is 
corrected. | | 


3.5.7 RECIRCULATE MODE cioiai: sect 

Baad EXCEPTION 
After the data within the store has been corrected, it is then ; O (AE) 
recirculated through the EDAC circuitry as if it had just been read’ from FUNCTION aaa es 
the disk. If an error is detected, it is an indication of a significant SELECT(C 5-CQ) CEP) 
hardware or firmware problem. The correction mode wil] not be enabled. Re ROCaRSE PATTERN 
The recirculate mode must be preceded by an EDAC clear. 
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CONTROL ae 
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‘ DATA OUT 
POLYNOMIAL a ae REGISTER (@,-@q) 
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FIGURE 3.5-5. BURST ERROR PROCESSOR BLOCK DIAGRAM 
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3.5.8 ERROR CYCLIC CHECK (ECC) 

The ECC logic is made up of four 4-bit Universal Polynomial Generator 
chips. The generator polynomial can be described by the expression (P «© 
= xl6 + 1), The two count field EDAC bytes that are to be written onto 


a 4XX series disk are generated from the count field through the use o f 
this 16th order generator polynomial. When the count field is eventually 


read from the disk, the same polynomial is used to detect errors. 


Errors 
detect 


on count field data for the 4xxX series disk are not corrected. The 


count field error detection Circuitry is enabled for both the read and the 
write modes. 


3.5.9 CYCLIC REDUNDANCY CHECK (CRC) 


The CRC logic is made up of three 44-bit Universal Polynomial 


chips. The CRC polynomial is X11 4 x9 4 x7? 4 x6 4 X> +X 4 2. 


This polynomial] is a factor of the generator polynomial for both the 
field and data field EDAC generators. 


Generator 


count 


Effectively, the CRC 


logic compares the data with the appended EDAC 
characters. If the result is equal it indicated that the EDAC Characters 
are a true representation of the data on which the EDAC was generated and 
the CRC will be zero. If the EDAC Characters are not a true 
representation of the data then the CRC will not be zero. In the write 
mode, this CRC provides a check on the generated EDAC bits. In the read 
mode, the CRC provides an additional integrity check on the data. In the 
correction mode, the CRC ensures that the data has been corrected 
Properly. The CRC chips are reset by a partial or EDAC clear. 
3.5.10 EIGHT BIT COUNTER 


Refer to Figure 3.5-6. 


The 800 nanosecond clock, $BP-CLK, that is required by the clock 
the BEP is provided by an 8-bit counter. 
by each of the following signals: 


input of 
The 8-bit counter can be enabled 


re) EDAC-4STB EDAC STROBE (read or write mode). 


re) DBSTB B-~REGISTER-FULL (recirculate mode). 


oO R-DSYNC MICROPROCESSOR WRITE STROBE (correction mode). 


fe) EDAC CLEAR (all modes: 4XX or 50X). 
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3.5.11 EDAC CLEAR 


Before the EDAC 
errors, the 


circuity is used to 
sequencer issues an EDAC 


detect count field or data field 
CLEAR. The clear serves two 


functions. The first function is to initialize the count field error 
detection shift registers to all ones. This initialization is required 
before count field EDAC bytes can be generated or read. The second 
function is to enable the 8-bit counter described above. The 8-bit 
counter is then used to provide the 800 nanosecond reset signal, 


($CHP-RST), that is required by the BEP data field shift registers. 


3.5.12 50X EDAC 
Dep ts V2 La: OVERVIEW 
EDAC as used for the 50X type device accommodates count fields of 8 or 16 


bytes and data fields of 64 words (288 bytes) or 512 words (2304 bytes). 
Forty eight EDAC bits are appended to each field. The same polynomial! is 
used to generate the EDAC bytes regardless of count or data field size, 
but four different Polynomials are used during the checking process, one 
for each of the four different fields. 


Input data, i.e. data or count fields, is partitioned into two segments, 
one consisting of even positioned bits, the other of odd positioned bits. 
Identical 24-bit shift registers operate on each segment simultaneously. 
This interleaved design provides for correction of single error bursts of 
length 4 or less and guaranteed detection of 16-bit error bursts or less 
with a very high Probability of detecting bursts in excess of length 16. 


The partitioning of even and odd segments also greatly reduces the risk o f 
miscorrection. 


In addition, a Cyclic Redundancy Check (CRC) is used during writing, 
reading, and correcting to further increase data integrity. 


3.5.12.2 50X WRITE 


As write data is sent to the device, it is also sent to the EI board to 
generate the EDAC bytes for appendage to the data stream. After the EDAC 


bytes have been generated they will be returned to the E] board and used 
to check the data for integrity. 


Once all the input data bits have been shifted through, the EDAC bytes can 
be read out by the sequencer or the microprocessor via al of 8 selector 


on the output of the shift registers. The inverted outputs of the 
selectors are used, Since the one’s complement of the generated bits are 
actually stored on the device. This is because the EDAC bits for an all 


zeros field is al] zeros, which is undesirable. 


Input data from the D-register on the SE board is latched, even bits in 
one register (RE-RWC-DATA), odd bits in another (RO-RWC-DATA). 
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FIGURE 3.5-6. EIGHT-BIT COUNTER 
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These are shifted out serially through a shift register arrangement and 
into the even/odd EDAC generators, (RE-W00-W23 for even, RO-W00-W23 for 


odd) to generate the EDAC bytes. The polynomial represented by the shift 
registers is: 


X24 + X23 4 x22 4 K2E 4 K20 4 X15 4g x14 4 ytd 4 yO 
X94 x3 4 x2 4 KX 4D. 


This is equivalent to the following polynomial which is most 


frequently 
seen in documentation and literature. 


CRED BES KS ARTS ae UN. ae NB Ne. 4 ae gf eRe 4 -4g> 


After the EDAC bytes have been generated the sequencer will initiate their 
transfer to the device by entering the two’s complement of the number of 
EDAC bytes (6) into the Sequencer State Counter (SEQ-STATE-5-7) and 
setting F-EDAC-BYTES. F-EDAC-BYTES inhibits the even/odd EDAC generators 
so that the EDAC bytes can be read out to the device. The transfer is 
complete when the State Counter reaches an all ones count. As the EDAC 
bytes are dispatched to the device, they are fed back via the D-register 
to the EI board for the CRC check. The EDAC bytes will cause the CRC to 
return to an all zeros value if no error was detected. If the CRC results 
is not all zeros, the F-EDAC-ERROR flip-flop will set (see Figure 3.5-2). 


Notice, the write command disables the Even/Odd Shift Registers at 


the top 
of this drawing during the write operation. 


3.5.12.3 CHECK 


Read Data from the device is loaded into the store. It is also sent to 
‘the El board to check its integrity. As in the generate process, input 
data is received from the OD-register on the SE board, partitioned into 
even and odd segments and latched in Parallel (RE-DATA for even bits and 


RO-DATA for odd bits). These are shifted serially out through a shift 
register with feedback. The EDAC bytes that were stored on the device 
then follow through the same path. They are inverted before being latched 


because the EDAC bits were inverted before being stored on the disk. 


Depending on the type of field being read, the input data is gated into 
different locations in the feedback loop, effectively forming a different 
polynomial for each field. The polynomials represented are: 


COUNT FIELD ZERO: 16 BYTES X19 4 x18 4 x15 4 x14 4 x13 4 x8 y 
X6 + xd 4+ x44 X 4 


COUNT FIELD N: 8 BYTES X23 +4 x18 4 xl2 4 x10 4 x5 4 x4 4 
X37 4+ xX +4 ] 


DATA RECORD: 64 WORDS X23 4+ x16 4 x13 4 x10 4 x7 


+ X> + 
x4 4X 41 


REV OD 
DATA RECORD 512 WORD X23 4 x20 4 x18 4 x15 4 x13 4 x12 4 
X10 4 x64 x5 + x4 + x3 4 X2 + X 


After the last EDAC byte has been shifted through, the two 24-bit shift 
registers contain what is called the “SYNDROME”. If the syndrome (all 48 
bits) equal zero, there has been no error. If any bit of the syndrome is 


one, and error has been detected, and the syndrome can be used to correct 
the error. 


3.5.12.4 CORRECT 


When an error has been detected, firmware will initiate the correction 
process. Correction is the same for any count or data field. It is 
accomplished by sending the data back, via the B-register on the SB board, 
through a parallel in/serial out register (RE-RWC DATA and RO-RWC-DATA) 
into a serial in/parallel out register (RC-REG) and back to the SB board. 
RCOR-MODE selects the B-register as input and disables the Even/Odd Shift 
Registers at the top of this drawing. As data is shifted through, the 
syndrome is also shifted, with zeros on the inputs. The data bits are 
exclusively ORed as they are shifted out of the Shift Registers with the 
bits being shifted out of the Syndrome Registers. Any data bit in error 
will be inverted by the Exclusive OR. When the first 22 bits in either 
syndrome are zero, the upper two bits indicate the location of the error, 
and are used to correct the data before it enters the Even/Odd CRC 


Register for validation. The corrected data is loaded into the Correction 


Register (RC-REG-00-07) and returned to the store for transmission to the 
System. 


The Syndrome Register inputs are set to zero as its contents are shifted 
out. So, at the end of the shifting, these registers should contain all 


(zeros if the data was corrected properly. If after all the bits (data 


plus EDAC) has been sent back through, the syndrome does not equal zero, 
the error was an uncorrectable one. 


3.5.12.5 CYCLIC REDUNDANCY CHECK 


‘An additional CRC check is performed on both the even and odd segments of 


the data for all three processes (generate, check and correct). The CRC 
polynomial is: x16 4 xll 4 x4 +1. 


This polynomial is a factor of the generator polynomial and exists on a 


single chip. The check is performed on even and odd segments separately. 
Effectively, the CRC logic compares the data with the appended EDAC 
characters. If the result is equal it indicated that the EDAC characters 
are a true representation of the data on which the EDAC was generated and 
the CRC will be zero. If the EDAC characters are not a true 
representation of the data then the CRC will not be zero. In the write 
mode, this CRC provides a check on the generated EDAC bits. In the read 


mode, the CRC provides an additional integrity check on the data. 
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In the correction mode, the CRC ensures that the data has been corrected 8. Steps 2 through 7 are repeated until all data and EDAC have been 
properly. The CRC chips are reset by a partial or EDAC clear. passed through the C-register. 

9. If the syndrome equals zero and there was no CRC error (status 

3.5.12.6 CONTROL AND READ OUT byte = OF) the data has been corrected properly. 
During 50X generate and check, the sequencer has control of the EDAC 
logic. It sends an EDAC Strobe (EDAC-STB) to the EI board to signal that i eres see es | STATUS BYTE 
another byte of data or EDAC is to be transferred. This strobe is used to 
latch the even data bits in one four-bit register (RE-RWC-DATA) and odd 0 1 2 3 4 5 6 7 
data bits in another (RO-RWC-DATA). It is also used to load a one into a +------- +------- +------- +—------- +------- +o eee SSS ee SES = + 
separate four-bit Shift Register (RCOUNT1-4) used for control. This | | INPUT | EVEN | ODD | 22 | 22 | 24 | 24 | 
control register acts as a counter by shifting the one out with the next | 0 {| DATA | CRC | CRC |} EVEN | ODD | EVEN | ODD | 
four clocks. A nonzero state of this counter enables four clocks to be | | PE } ERR |} ERR | =o | =O | =O Jf =O {| 
sent to the appropriate polynomial generators. +------- $+--~—---- +¢—-—------ $+—---—---- +------- +------—- +------- +---- + 
The sequencer also provides a signal to indicate when EDAC bytes are being Bit 
transferred (F-EDAC-BYTES). This signal is latched and during the 
generate mode, is used to inhibit shifting of the shift registers 0) Not used 
containing the EDAC bytes. This is done so the the EDAC bytes can be read 
out and sent back through other logic on the EI board for the CRC check. 1 Input data parity error 
During the 50X correction process, the store board controls the EDAC 2 Even CRC error 
logic. A handshaking arrangement exists between the SB board and the EI 


board such that the board receiving a byte of data sends back a signal to 


acknowledge its receipt. Data to be corrected comes from the B-register 
and the process proceeds as follows: 


3 Odd CRC error 


4 Zero detected on first 22 even syndrome bits 


1. A partial clear is issued to clear the CRC checkers, without 5 Zero detected on first 22 odd syndrome bits 
affecting the syndrome. 
6 Zero detected on all 24 even syndrome bits " 
2. The correction mode bit (RCOR-MODE) is set on the SB board. ; 
7 Zero detected on all 24 odd syndrome bits - : 
3. The SB loads a byte o f data into the B-register and sends a 


B-register full signal (FB- REG-FUL). After a total or EDAC clear, the status byte should equal OF. A partial 


clear will clear bits 1, 2 and 3 only. 
4. The El board latches the byte from the B-register, sends back a 
B-register acknowledge (ODBREG-ACK), and Starts its control 
register (RCOUNT1-4). This is the same control register used to NOTE: In order to have access to the 50X status byte, one of the 50X 
generate and check the EDAC. 


bits in the sequencer’s SEDC Register (CO, CN, 64 or 512) must 
be set to enable the 50X output selector and disable the 4XX 
5. The control register is nonzero for four 


clocks, enabling the selector, when the microprocessor or sequencer has control of 
shifting of the data byte and the syndrome through the correction the output selector. 
logic, and into the C-register. 
6. The C-register full flip-flop CFCREG-FULL) is set and the’ signal 3.6 SEQUENCER (SE) 
is sent to the SB board. 
3.6.1 SE OVERVIEW 
P3 The SB board receives the byte and sends back a C-register 


acknowledge signal (FCREG-ACK). The purpose of the sequencer board in the DAU is to provide a vehicle for 


the microprocessor and firmware to control the action of the disk devices. 
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This includes, seizing and/or releasing the device, obtaining summary and 
detail status, and performing seeks. The microprocessor sets up the 


sequencer to perform. the actual read or write operation as requested by 
the external system. 


In order for the microprocessor to perform it's required functions, the 
sequencer has been designed with numerous registers and counters which the 


microprocessor has the ability to load and read back. The sequencer has 
the Capability, once Started, of Sustaining a read or write operation 
through numerous sectors on the disk. The limiting factor in this scheme 


is the ability of the microprocessor and System to keep the store empty on 
a read or the store full on a write operation. 


3.6.2 SE BLOCK DIAGRAM 


Refer to Figure 3.6-1. 


Some of the sequencer logic resides on the microprocessor board due to 
space limitations. This logic consists o f the flag, flag mask and 


Cylinder/head address registers. This includes the compare logic and al] 
of the defective track skip control] logic. 


3.6.3 HARDWARE DESCRIPTION 


3.6.3.1 CONTROL REGISTERS 


Let's go over the Major Block Diagram of the control registers. This 


block diagram depicts all of the control registers within the sequencer 
and the source of the information loaded into each one. 


The microprocessor has the capability of 
Sequencer Address Counter, and most of the other registers. This includes 
the Port Number, Mode, Record Control (RCT), Count Sync Byte (CSYN) and 
Starting Record Count (SRC) Registers. Also the Flag Mask, Flag, Cylinder 
Lower (CL), Cylinder Upper/Head (CU/HD), and the two Defect Skip Registers 


(DEF ¢) and 1). These last six (6) registers are located on the 
microprocessor board. 


loading the sequencer RAM, the 


The sequencer can control the loading of some. of the registers. These 
include the Sequencer State Counter (SEQ CTR), Field Count (FCT), Device 
Command (CMD), Status (STAT), and the EDAC Control (SEDC) Registers. The 
sequencer can also load the Sequencer Address Counter, Record Control] 
(RCT), Count Sync Byte (CSYN) and controls the loading of the two Defect 
Skip (DEF 0 and 1) Registers with count field information from the device. 


A couple of things about the registers should be pointed out at this 
time. You will note that the RCT and CSYN Registers can be loaded by 
either the microprocessor or the sequencer. Initially, before Starting 


the sequencer into a read or write operation, the microprocessor must load 
both registers. 
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The RCT Register contains the two’s complement of the number of records to 
be read, or the number of records from the starting record to the 
end-of-track. The CSYN Register will contain the Starting count field 
number. The sequencer will also load these registers after an automatic 
head switch if it is allowed to do the Switch. 


The Cylinder Upper/Head Register is double buffered, i.e., the 
microprocessor must load this register twice prior to Starting the 
sequencer into a read or write operation. The first load will place 
information into the secondary register and set a flip-flop indicating it 


is full. The second load will place the new information into the primary 
register and reset the full flip-flop. 


The microprocessor may then decide to reload the secondary register with 
the next head number to be operated on, assuming the transfer will 


continue on multiple heads. This again will set the full flip-flop which 
will indicate to the sequencer that it is allowed to do the automatic head 
switch after finishing on the current track. When the current track has 


been read or written with no errors detected and the microprocessor has 


preloaded the next head information (cylinder upper must remain the same ) 
the sequencer will be: 


1. Send the next head number to the device 


2. Transfer the Cylinder/Head information from the secondary to the 
primary register and reset the full flip-flop. 


3. Preset the Count Sync Byte (CSYN) Register with a hex 80. 


4. Preset the Record Count (RCT) Register with the two’s complement 
of the number of records to the end-of-track. 


5. Loop back to the top of the read or write sequence and prepare to 
continue the operation on the newly selected track. 


This sequence of operations can continue throughout the current cylinder, 
as long as no error has been detected by the sequencer, the microprocessor 
continues to reload the next head number and the DAU/system is fast enough 


to keep the buffer either full Cin a write command) or empty (in a read 
command). 


3.6.3.2 DATA FLOW 


Let us now 90 over the Major Block Diagram of the data flow. This block 
diagram depicts the data flow from the output FIFO, store or EDAC boards 
through the D-register to the device. Data also flows from the device 


through the D-register to the input FIFO, store or EDAC boards and to 


other control logic within the sequencer. 
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FIGURE 3.5-7. 50X EDAC MAJOR BLOCK DIAGRAM 
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The O-register is the only register through which data or control 
information is communicated to/from the device. 

The source of the data/control information to the device is from the 
output FIFO, the store or the EDAC boards through the D-register switch. 
The D-register switch is a one of eight selector. Other inputs to this 
switch consist of a hard wired zeros, and hex 19. Also the Count Sync 
Byte Register (CSYN) is inputted to two positions of the Switch, one for 
writing the count field sync (CSYN) and the other for writing the data 
field sync (DSYN) byte. This is because the data field sync byte can be 


written improperly, on system command. The last position of the switch is 


utilized for inputs from the device for read type operations. 


3.6.3.3 WRITE OPERATIONS 


A very brief description of awrite operation follows: After the count 
field has been read and verified the sequencer will: 


1. Set the device into a write operation - by loading the DL I CMD 
Register. 
2. Enable the “Zeros” switch position and write a predetermined 


number of bytes of zeros for the gap area. 


ci Enable the hex 19 and then the DSYN switch 


positions and write 
these bytes on the device. 


4. Enable the store position of the switch and write the data from 
the store. This data is wrapped back to the EDAC board, for 
cyclic code generation, at the same time it is sent to the device. 


5. Enable the EDAC position and write the applicable number of Error 
Detection and Correction bytes. 
6. Lastly, the sequencer will enable the “Zeros” 


write a few bytes of zeros, to make sure all 
been written. 


position again and 
the data bytes have 


3.6.3.4 READ OPERATIONS 


During read operations, data/control information from the device enters 
through the D-register switch into the D-register. This information, 
depending upon the type of operation being performed at the time, is 
routed to the input FIFO (control or count field) or to the store/EDAC 
boards (data). The information is also utilized in the compare function 
and can also be placed into the Defect Skip Register. 


REV D 


A very brief description of the read operation follows. After the count 
field has been read and verified the sequencer will: 


l. Set the device into a read operation by loading the DLI CMD 
Register. 


7 a Enable the device input position of the D-register switch and wait 
for the first byte of information from the device. This byte 
should be the data field syne byte, which is routed to the compare 
network. If this byte compares to the Count Field Sync Register 


then the read operation is continued with the data being routed to 
the store and EDAC boards. 


3: With the device input position still enabled, the EDAC bytes 


are 
also received and routed to both the store and EDAC boards. 

4. The Device Command Strobe (OCS) is then reset and the sequencer 
enters into a no-op delay loop of short duration. This is to 
allow the EDAC board to process the last EDAC bytes. 

S. The sequencer will then test a signal from the EDAC board to see 
if there was an error on the just read data field. Based on the 


result, the sequencer will either halt or prepare to read the next 
count field. 


3.6.4 CONTROL REGISTERS 


3.6.4.1 ADDRESSING 


The addresses utilized by the microprocessor to access the various 
registers and control functions within the sequencer board are shown 
below. Some of the registers are write only, some are read only and 
others have the capability to be loaded and read back. 


These are 
indicated by an asterisk under the column WR/RD. 


The following is a list of the addresses used to access the various 


register. Refer to the following section for a full description of each 
register or control function. 
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ADDR WR RD REGISTER/FUNCTION 
BO40 °* Control/Clear 
BO041 " Sequencer State Counter 
BO42 ° ? Sequencer RAM Address (LSB) 
BO43 ° . Sequencer RAM Address (MSB) 
B044 ° 7 Sequencer RAM Data/Instruction (LSB) 
BO45 * . Sequencer RAM Data/Instruction (MSB) 
B046 * . Mode Register 
BO47 °* : Port Select Register 
BO4s * ? Record Count Register (Two’s Complement ) 
BOo49 ° : Starting Record (One’s Complement 4XX only) 
BO4A * 4 Count Field Syne Byte 
BoO4B Not Used 
Bo4c * 7 FIFO (Data out to Device) 
BO4D 4 FIFO (Data in from Device) 
BO4E ° Data Register (D-Register) 
BO4F : Option Plug 
BOS50 DLI Command Register (CMD to Device) 
BO51 . EDAC Control Register 
BOS52 . Revision Level 
BO53 Not Used 
BO54 = Status Register 0 
BO55 i Status Register 1] 
BOS56 . Status Register 2 
BOS7 : Status Register 3 
The following addresses are utilized to access the registers 
the microprocessor board. 
ADDR WR ROD REGISTER/FUNCTION 
BO60 * i: Flag Byte Mask Register 
BO6l °* 7 Flag Byte Register 
BO62 * " Cylinder Lower Register 
BO63 °* : Cylinder Upper and Head Register 
BO64 * : Defect Skip 0 Register 
BO6s5 * : Defect Skip 0 Register 
BO66 °* : Defect Skip 1 Register 
BO67 * : Defect Skip 1 Register 
3.6.4.2 REGISTER DESCRIPTION 
The following is a description of all of 


the 


addressing section. 
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registers mentioned 


located on 


in the 


3.6.4.2.1 
is used to h 
0 
$—— ee 
| HALT 
| SEQ 
| 
+—-—-—-~——-—— 
BIT 
0 
1 
2 
3 
4 
5 
6 
7 
3.6.4.2.2 
an indicatio 
(i.l.e., the 
this registe 
incremented 
0 
+ ee eee em es cee ee 
| 
| 
| 
+ — =e ame oe owe oe oe 
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CLEAR AND CONTROL REGISTER (8040) (WRITE ONLY): This address 
alt the sequencer or to clear appropriate registers. 
1 2 3 4 5 6 7 

$-—---- fa See $----~——= eS a oe $—--—-----— $oe ~~ +-—-—----- + 

| | | | DEV. | | F I F O | 

| | | | INIT. | Fine eee | 

| | | | | | IN | oOuT | 
+-—--—--—-- $—-+—----+- $--+--—-- +—---~—-~-- $—-—------ $------- $-------— + 

Halt the Sequencer: Used by the microprocessor to halt the 


sequencer if it is running. This may be caused by a defective 


count field (i.e., one that cannot be found or read). 

Not Used 

Not Used 

Not Used 

Device Initialize: The device currently selected by the Port 
Register is cleared/initialized. A “one” in this bit position 
sets the initialize flip-flop, a “zero” in this bit position 
resets the initialize flip-flop. 

Not Used 

The input FIFO (data or status) from the device is cleared. 
This FIFO is utilized as a receptacle for data/status from the 
device during control commands, (Ci.e., cylinder, head, status 


information fetches). It is also used during a 
command by the sequencer. The count field 
placed here in case of a miscompare so that 
can figure out what went wrong. 


read/write 
information is 
the microprocessor 


The output FIFO (data) to the device is cleared. This FIFO is 
utilized as a receptacle for data, (i.e., cylinder, head, seek 
difference information) to be sent to the device. 


SEQUENCER STATE COUNTER (B041) (READ ONLY): This readout gives 


n as to the progress of the sequencer in a particular state, 
number of times a state is repeated). The number loaded into 
r must be in two’s complement form. The register is then 
until an all one’s condition (runout) is detected. 
1 2 3 4 5 6 7 
+—-------— +---—---- +-----—--— +—-—------— +-------+ +—-—------~ $—---+-~- + 
| 
SEQUENCER STATE COUNTER | 
| 
+----+--- +—------- +-----—--+ +—-------+ +—------- +--+---- +--~----- + 
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3.6.4.2.3 SEQUENCER RAM ADDRESS (LSB) (8042): This byte is the least 3.6.4.2.6 SEQUENCER RAM DATA’ (MSB) (BO045): This is the data (i.e., 
significant byte of the Sequencer Address Register/Counter. The RAM sequencer instructions) which will reside in the RAM. This portion of the 
address is used to step through and execute instructions out of the RAM data is the operation code (instruction). It also contains two bits 
sequencer RAM. of parity. 

0 1 2 3 4 5 6 7 NOTE: When this data is read or loaded, the sequencer will 

+—------- +—--—-----+ +—------- +—------- +------—- +------- +—------- +—------- + automatically increment to the next sequential RAM address. 
| | 
| SEQUENCER RAM ADDRESS (LSB) | 0 1 2 3 4 5 6 7 
| | $------- pepe eee {Hose s5 eee ee $—------+ $------- poe See fee oma + 
Paes e Re eS as peEewecs (ecoe sae Weetsoaie Pastas feneS se $oseseee + | | | | 
| INSTRUCTION INFORMATION | PO | Pil | 
| | | | 
3.6.4.2.4 SEQUENCER RAM ADDRESS (MSB) (8043): This byte is the most +——------ +—-—------— +—-~----- +------- 4+—------- +------- +#------- +------- + 
significant byte of the Sequencer Address Register/Counter. 
Bit 
0 1 2 3 4 5 6 7 
t—----- ++ +------- 4+----+~--- +—------- +---~--~- +------- +------- +------- + 0-5 Sequencer Instruction: This is the particular operation code 
| START | | | | | | SEQUENCER | that the sequencer will operate on. 
} SEQ. | | | | | | ADDR. (MSB) | 
| | | | | | | | 6 Po: This bit is the odd parity bit for bits 0 through 5 of 
+------- +------- +------- +------- +-—----- +------- +------- +—--~---- + this byte. Parity is checked by the sequencer when the 
instructions are fetched from RAM. 
Bit 
7 PL: This bit is the odd parity bit for the instruction 
0 Start Sequencer: If this bit is “one” when this address is information byte (B044). Parity is checked by the sequencer 
loaded the sequencer will start executing instructions from when the instructions are fetched from RAM. - 
the sequencer RAM at the just loaded address. 
1 Not Used 3.6.4.2.7 MODE REGISTER (B046): This register contains contro] flags 
2 Not Used which will effect the operation of the sequencer. 
3 Not Used 
4 Not Used 0 1 2 3 4 5 6 7 
5 Not Used +—------- $—-—------ +—------- +------- +—------- +------- +------- +------- + 
| DEV {| DIAG. | | EDAC | | | } DEST | 
6 Most significant bit of the Sequencer Address Register. |} INH. | SEL. | VERIFY] OVER- | RAR | | | COUNT | 
| | | | RIDE | | | | SYNC | 
7 Next most significant bit of the Sequencer Address Register. +—------- +------- +——- toe - a eine SS >>> {HSS Ss SSS ~ 
Bit 
3.6.4.2.5 SEQUENCER RAM DATA (LSB) (B044): This is the data (Ci.e., 
sequencer instruction information) which will reside in the RAM. This 0 Device Inhibit: When this bit is set all sequencer outputs to 
portion. of the RAM data is the branch address, immediate data, of the the device are inhibited. This is utilized in conjunction 
instruction repeat count (i.e., the number of times the current with diagnostic select (bit 1) when it is desired to perform 
instruction is repeated). testing of the sequencer board. 

0 1 2 3 4 5 6 7 1 Diagnostic Select: When this bit is set, it places the 
+4+------- #—------- +#—-—------ 4------- +—-------— +-—------ 4--—---—-- +—--~----- + sequencer in a state so that test and diagnostics can be run, 
| i.e., different data paths are enabled and the device timing 
| INSTRUCTION INFORMATION | is generated within the sequencer board. 
| 
+------- +—------- +-—------- +------- +------- +------- +------- +------- ; 
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2 Verify: When this bit is set, and the sequencer is placed in 2 @ &. This bit in conjunction with bit O defines the device 
a read operation, the data from the device is sent to the EDAC type. The following is the code utilized for bits 0 and 2, to 
board for verification, i.e., EDAC is calculated and checked. define the device type for the sequencer. 
No data is sent to the store board. 
To Tl DEVICE TYPE 
3 EDAC override: When this bit is set and the sequencer is 
placed in awrite operation, the EDAC data that is written to 0 oO 501 Device (512 word record B8/trk) 
the device originates from the operating system via the store 0 1 500 Device ( 64 word record 40/trk) 
board. Normally the EDAC would come from the EDAC board. 1 0 4XX Device ( 64 word record 40/trk) 
Note, when in a read operation, the EDAC bytes are always sent 1 1 SYY Device ( 64 word record 46/trk) 
to the store board. 
3 Not Used 
4 Read-Alter-Rewrite: This bit is utilized on the store board 
only, and is used to enable the short block function. 4-7 Port Select: These four bits select the physical port on the 
DAU and hence the device. Bits 4 and 5 are decoded to select 
3 Not Used one of four port boards, and bits 6 and 7 are sent to the port 
board where they are used to select one of four ports. 
6 Not Used 
7 Destroy Data Field Sync Byte: When this bit is set and the 3.6.4.2.9 RECORD COUNT REGISTER (B048): This register must be loaded 
sequencer is in a write Or format operation the data field with the two’s complement of the number of records to be read/written or 
Sync byte is destroyed (not written properly). This is used the number of records to the end of the track. The sequencer will 
when the System program (MTAR) is attempting to recover a increment this register after each record is read/written and when it 
defective track and rebuild the data base. becomes all “ones” it is time to switch heads Cif allowed) or to stop. 
0 1 2 3 4 5 6 7 
3.6.4.2.8 PORT REGISTER (B047): This byte indicates to the sequencer the +------- +------- +------- +—------- +—------- +~------ +------- +—-~----- + 
actual port, hence the physical device selected and also the type of | | 
format on that device. | RECORD COUNT (RCT) | 
| 
0 1 2 3 4 5 6 7 ; ------- +———------ +-—~-~-~ +—------- +—------+- +——~—----- +—------- +—------ + 
+—-—-—-+~-- +-------~ +—-----+-- +—-~----+- +—--—-~--~~ +-~—-~--- +—------- +------- + 
| | | | | | 
| To | | V1, 3 | PORT SELECT | 3.6.4.2.10 FIELD COUNT AND STARTING RECORD (8049): This register is 
| | | | | | divided into two parts: The field count (bits 0 through 3) are read 
eg ne pn aie ae ye eae ae ata ar ty Sie aa ach 5 haa ae fee + only. The starting record (bits 4 through 7) are write and/or read. 
Bit 0 1 7 3 4 5 6 7 
+—-—-~-~—~~ +------~-— 4+—--—-----— 4+—------~ +-—------ 4+—------- +—------- +—------+- + 
0 TO: This bit in conjunction with bit 2 defines the device | | | 
type. See definition of T1 (bit 2) for device type coding. . | FIELD COUNT | STARTING RECORD | 
1 Not Used / wae ae : eee ae $5 5S $eeeenee ! dee eae fopaolon ore oS Peto See : 
BIT 
0-3 Field Count (read only): These four bits give an indication 
of the data field the sequencer was working on. This is used 
for the 4XX type of device only, where there are four (4) 
records for each count field. 
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4-7 


Starting Record: These four bits, loaded in one’s complement 
form, gives the sequencer the starting record number of a 
group of four used for the 4XX type of device only, where 
there are four records for each count field. 
3.6.4.2.11 COUNT SYNC BYTE (BO4A): This register, when loaded by the 
microprocessor contains the starting count field number, i.e., where the 
data transfer is to start. 
0 l 2 3 4 5 6 7 

$---—----+ eee Seen +------- fa Se Soe pes 2eaeS ee $—-—~—---- + 

| | | | 

| 1 | 0 | COUNT FIELD SYNC | 

| | | | 

eee a eS ot 5 a ea ee eee be ie Se eels Pai ie ae tee +------~+ $---~---- + 

BIT 

0 This bit must be loaded with a “one”. This is the most 
significant bit of the sync byte on all types of devices 
connected to the DAU. 

1 This bit should be loaded as a “zero”. It is not used as part 
of the count field sync byte. I f loaded as a “one” the 
sequencer would not be able to compare the count field from 
the device. 

2-7 These bits indicate to the sequencer which count field, hence 
which data field to search for before starting a data 
transfer. 

3..6 4.2.12 FIFO OUT (BO4C): This register will be loaded with 
information to be transferred to the device, i.e., head, cylinder and seek 
difference information. 

0 1 2 3 4 5 6 7 

+------- +4+~~--~-- +------- +-----+-- +—---~---- 4+------- +------- +-----~- + 

| | 

| FIFO OUTPUT TO DEVICE | 

| | 

$e eee eee $+ $+ +-----+-- $—---+=--+= $m eee $+ + +-------+ + 


3.6.4.2.13 FIFO IN (€B04D) (READ ONLY): This register will contain the 
information received from the device, i.e., cylinder, Summary and detai] 
Status. This register is also used by the sequencer during a read of 
write operation. The count field information read from the device is 
saved in this register just in case the sequencer detects a miscompare on 
the count field. The microprocessor can then read this information and 


determine what went wrong. 


3.6.4.2.14 


main registe 
passes throu 
0 
+—----—-—~—-— 
| 
| 
| 
Freee ye eee 


3.6.4.2.15 
convey 
determine i 
configured. 


DAU. 


Not Used 
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1 2 3 5 6 7 
+—---—--~- $—-~---~+- $-—--~+--- $—-------— #—-------+ +------- #--~---- + 
| 
FIFO INPUT FROM DEVICE | 
| 
+------- +—-—------ +—------- $------- $#------- 4-—------ $-----+-~- + 
DATA REGISTER “DREG” (BO4E) (READ ONLY): This register is the 
r to or from the device. All data and control information 
gh this register. 
1 2 3 5 6 7 
$—-—-—----- $—-----+- $—~----—+— $------- $—+ ~~ +--+ --- SS ee + 
| 
DATA IN-OUT REGISTER | 
| 
pee $—------—- $------- $-—--—---—- fi SSeS see pee eee ae Pm ee ae + 
OPTION PLUG REGISTER (BO4F ) (READ ONLY): This byte will 
the state of the backpanel option plug. It will be used to 
ft; for example, the 501 type of device is allowed to be 
1 2 3 5 6 7 
$—-—--+--- +—------- $—-—------ $-—-—----— +—------- +—-—------ $—------- + 
| OPT | oPT | | | | | | 
| 1 | 2 | | | | | | 
| | | | | | | | 
$—-—------— +—------- +—------- $------- +—------- +------- #--~---- + 
Option O: Spare option position 
Option 1: Spare option position 
Option 2: This option will indicate whether the 501 type (512 
word sector size) device is allowed to be configured on the 
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3.6.4.2.16 


DLI COMMAND REGISTER’ (8050) (READ ONLY): This register, 
loaded by the sequencer, will contain the command to the device, bP e@s5, 
head out, Cylinder in or Out, status request, seek lower, read, write, 
etc. 

0 1 2 3 4 5 6 7 
+—---~--- +------+- +------—- +-—--—--+- +-----+-- +—-—---~--~ +—-~~-—~-- +—-—-~-—--- + 
| | | 
| R/w | O/w | DLI COMMAND TO DEVICE | 
| | 
+—-~—-~-—-- +—--—---+~+- +--~~----~ +—--~-~-—-+~ +-------~- +-—-~--~-- +—--~--~- +—---~—-—--— + 
Bit 
0-1 Read/Write (R/W) and Output/Write (O/W): These bits are 
decoded and used by the sequencer to indicate the type of 
operation being performed on the device as follows: 
R/W O/W Type of Operation 
0 0 Control input i.e., detail status 
0 1 Control output i.e., seek information 
1 0 Read data transfer 
1 1 Write data transfer 
2-7 Command to the Device: Some representative commands are as 
follows (hex numbers includes bits 0 and 1). Refer to 
“PERFORMANCE SPECIFICATION FOR’ MASS STORAGE DEVICE LEVEL 
INTERFACE (DLI)”, Number BLOO026 for a full set and description 
of all DLI commands. Also, reference can be made to the 
specific device specification. 
20 head in upper 44 seek reverse upper 
21 head in lower 45 seek reverse lower 
22 Cylinder in upper 46 cylinder out upper 
23 Cylinder in lower 47 cylinder out lower 
24 RPS input 48 head out upper 
26 device number 49 head out lower 
27 device type 50 seize device 
28 Summary status 51 release device 
29 detail status 1 52 recalibrate 
2A detail status 2 53 set standby 
2B detail status 3 55 reset diagnostic 
2C detail status 4 58 shift positioner out 
20 detail status 5 59 Shift positioner in 
2E detail status 6 70 return track center 
2F detail status 7 A5 read data 
3F detail status 8 BE read header 
42 seek forward upper CF write data 
43 seek forward lower 
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EDAC CONTROL REGISTER (B0O51) CREAD ONLY): This register, 
e sequencer, indicates to the EDAC board the type of device 
of field the sequencer is writing or reading. 
1 2 3 4 5 6 7 
$—-~----- +----—--- +--~---~— +-------— +—------~~ $—------- +—-++---- + 
| | 4XX | 50X | 
| DATA |[------- +------- +—------- +------- +------- +—------- | 
| | CNT | DATA | co | CN | 64 | 512 | 
4+—-—~---~-— +—------- +-----—-~- 4+—-—---+--~ +—-------— +------- +—--~--~-- + 
Not Used 
Data: This bit when a “one” indicates that the sequencer is 


currently 


processing a data field in a read or write operation 
(used by sequencer only). 
4XX Count Field: This bit indicates to the EDAC board that 


the sequencer is currently processing a count field from the 
4XX type device. 
4XX Data Field: This bit indicates to the EDAC board that the 


sequencer is 
type device. 


currently processing a data field from the 4xxXx 


50X Count Field Zero: This bit 
that the sequencer is 
from the 50X type device. 


indicates to the EDAC board 
currently processing count field zero 


50X Count Field "“N”: This bit indicates to the EDAC board 
that the sequencer is currently processing some other count 
field (other than zero) from the 50X type device. 

50X 64 Word Data Field: This bit indicates to the EDAC board 


that the sequencer is currently 


processing 
field from the 50X type device. 


a 64 word data 


50X 512 Word Data Field: This bit 
that the sequencer is currently 
field from the 50X type device. 


indicates to the EDAC board 
Processing a 512 word data 
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3.6.4.2.18 REVISION LEVEL (B052) (READ ONLY): This byte will indicate 6 No Data: This indicates that while the sequencer was in a 
the revision Status of the DAU hardware. This is taken from a dip switch data transfer operation the store either went empty (write) or 
mounted on the sequencer board. filled up (read). The system was too slow. 
0 1 2 3 4 5 6 7 7 Any Error: This is an indication that one of the error bits 
$—-+-—-—~- Se ee Pie Se +#—---~--~- +--+----— +------~- $—------~ +—--+----- + 
| 


has been set in one of the first two status bytes. 


| 3.6.4.2.20 STATUS 1 (8055) (READ ONLY): This is the 
+----~--~ +------- +------- +—----—--- +----~-- + 


second byte of 
Status, error conditions detected by the sequencer. 


0 1 2 3 4 5 6 7 
3.6.4.2.19 STATUS 0 (B054) (READ ONLY): This is the first of four Status +----~-- +-----~-- $+ SSeS = SS => Ses SS> i apt de Lee Ses + 
bytes that the microprocessor can read to analyze what is happening or did | DATA | DATA | DATA | COUNT | COUNT | D-REG | SEQ. | MICRO | 
happen in the sequencer. |} cc | SYNC | SYNC | MIS- | CC [| PARITY| DATA | DATA | 
| ERROR | | OS | COMP } ERROR | ERROR | PE | PE | 
0 1 2 3 4 5 6 7 +—------- +-------— +---~---- +------- +------- +—------- +------- +----~--- + 
+-~--~--- +—--—-~- +—------+- +—---~--- +—-~----- +---~--~ +—---~-—---~ +-------+ + 
| SEQ. | OPI | OEV. | R/W |} LAST | SHORT | NO | ANY | Bit 
| RUN | DOWN | FAULT | TTE | DATA | BLOCK | DATA | ERROR | 
| | | | | ERROR | j | | 0 Data Cyclic Code Error: This indicates that the EDAC. board 
+-~------ +----~-+-- +------- +------- +—-—-—---~-- +-----~~-- +—-----~-~ +—--~----- + has detected an EDAC error on the current data field. 
Bit 1 Data Syne Error: This indicates that the sequencer has 
detected a miscompare on the data field sync byte. 
0 Sequencer Running: This bit indicates that the sequencer is 
running, it is doing something. 2 Data Sync, Defect Skip, Error: This bit indicates that the 
sequencer hardware, while controlling a defect skip situation, 
1 OPI Down: This bit indicates that on the selected port the has detected a miscompare on the data field Sync byte 
Operational In line from the device is down, i.e., the device following a defect. 
doesn’t exist or it is off line. . 
3 Count Miscompare: This bit indicates that the sequencer has 
2 Device Fault: This bit indicates that the device on the detected a miscompare on the count field from the device. The 
selected port has developed a fault condition. error could. be in the flag byte or the cylinder or head 
bytes. The microprocessor will have to read the count field 
3 Read/Write Transfer Timing Error: This bit indicates that information out of the FIFO to determine the actual 
either the EDAC or the store board was not ready to transfer miscompare. 
data or EDAC when the device either needed or wanted to get 
rid of another data byte. 4 Count Cyclic Code Error: This indicates that the EDAC board 
has detected an EDAC or ECC error on the count field. 
4 Last Data Error: This bit indicates that the data counters on 
the store board and the sequencer board did not run out at the 5 D-Register Parity: This indicates that we detected a parity 
Same time, i.e., either the store or sequencer indicates that error on data from the device or from the buffer or EDAC 
there is more than or fewer than 288 Or 2304 bytes written on board. 
the device. 
6 Sequencer Data Parity Error: This indicates that during an 
5 Short Block: This indicates that while the sequencer was instruction fetch from sequencer RAM a parity error was 
writing a 2304 byte record, the store detected a terminate detected. 
from the PSIA before the next 2304 byte store was filled. The 
sequencer will automatically switch to a read operation and 7 Micro Data Parity Error: This indicates that the sequencer 
read the next 2304 byte record from the device, to prepare for has detected a parity error on data coming from the 
a read-alter-rewrite. 


microprocessor. 
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3.6.4.2.2]1 
information 


THEORY OF 


STATUS 2 (B056) (READ ONLY): This status byte is mainly for 

Purposes only. It gives the state of some control flip-flops. 
] 2 3 4 5 6 7 

+—----+--- 4+—----+-~- +—--~+-+--~- #—-~-----— +—----—-—- +—-+--~-—-- +—---+---+ + 
| FIFO | CY/HD | DEF. |] DEF. | TWO | | CSYN | 
| OUT J} FULL | SKIP |} SKIP | DEF. | FEQU | = | 
| RDY | } INH. | COMP | COMP | | | 
+—------- +—-----~~ +-~---~-—-- +—-------~ $-—---- +---~—-~—- +-----~--— + 
FIFO Out Output Ready: This bit indicates that there is 
something in the output FIFO, to the device. 
Cylinder/Head Register Full: This bit indicates that the 
microprocessor has loaded the next head address in the 
Cylinder/Heagd Register. This allows the sequencer to 
automatically switch heads at the end of the current track. 
Defect Skip Inhibit: This bit indicates that the sequencer is 
Currently processing a defect on the device and data is 
inhibited. 
Defect Skip Compare: This bit indicates that the sequencer 


has detected a defect in the upcoming 
currently processing a defect. 


record or that it is 


Two Defects Compare: 


This bit indicates that the sequencer 
has detected two defects in the current record being read or 
written. 

FEQU: This bit indicates the current State of the equal 
(compare), flip-flop. This is used by the sequencer to hold 
the State of the compare on the count field or data field sync 
byte, when incrementing the record count, field count or 
starting record (all ones), and also when the count field 
(flag/cyl/head) is being compared. 

CSYN = QO: This bit indicates that the Count Field Sync 
Register, (six least significant bits), contains “zero”, i.e., 
the sequencer is searching for count field zero. 


3.6.4.2.22 
information 


3.6.4.2.23 
microprocess 
mask which ji 


specified b 
inhibit (not 
O 
+ — oe ee 
| 
| 
| 
+ we ee ee we wee ee 
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STATUS 3 (B057) (READ ONLY): This status byte is for 

only. It contains the state of some of the flip-flops. 
1 2 3 4 5 6 7 
$—-—-—---—-—~— +—------- +—-------+ +—-------— $—-~----—-— +---+--—-— ee ee + 
| | | | 

| SRI } SY1 | SY2 | SY3 | SY4 | | | 
| | | | | | | | 
$+—--—---—-—-— a $—--~—~--—- +—--~--~-—- $—-—------ +-~----- pices ees + 
Serial Write Out (SWO): This bit indicates the state of the 
handshake flip-flop. This is used to indicate to the device 
that the sequencer has received a byte or that the sequencer 
has a byte to give to the device. 
Serial Read In (SRI): This bit indicates the state of the 
line from the device which indicates that the device has a 
data byte to send or that it has received a byte from the 
sequencer. 
Sync States (SY1, SY2, SY3 and SY4): These bits indicate the 
State of the Sync Shift Register. This is used to sync the 
bytes received from the device to the DAU clocking scheme. 
Not Used 
FLAG MASK REGISTER (BO60): This register. loaded by the 
or, is utilized during a read or write operation. It is a 
S applied to the flag byte coming from the device such that 


its are 
compare) 


“don't cares”. A 
that particular bit 


“one” in any bit position will 
from the device. 
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3.6.4.2.24 FLAG BYTE (B061): This register, loaded by the 
will contain the 
masked bits). 


microprocessor, 
flag byte that is expected from the device, (except for 


0 1 2 3 4 5 6 7 
, ee er pee SS eee $—---~--—-+-— $—-—-—---- + ee $—------+ $------- + 
| | HISI | | | FIX |} LOG | TRACK | 
| SIZE | FMT | | | HEAD | TRK | INDICATOR | 
| | | | | | 
$e renee peta eee gee ee ee ee eee $-—------ +--+ + $------- + 
Bit 

0 Size: This bit indicates the size of the record on the 
device. A “zero” indicates 288 bytes, 64 word record sizes. 
While a “one” indicates 2304 byte, 512 word record sizes, (50X 
devices only). This bit is “zero” for 4XX type devices. 

1 HIST Format: This bit indicates that the disk pack has been 
formatted utilizing HISI Program MTAR, ji.e., not formatted at 
the factory, (50X type devices only). This bit is "zyero” for 
4XX type devices. 

2-3 Not Used 

4 Fixed Head: This bit indicates that this record resides on 
one of the fixed heads (50X devices only). This bit is “Zero” 
for 4XX type devices. 

5 Log Track: This bit indicates that the record associated with 
this count field consists of logging information, (50X type 
devices only). The log contains a record of all defects on 
the disk pack. This bit will be “zero” on 4XX type devices. 

6-7 Track Indicators: These bits contain a code indicating the 


condition of the track. 


Bit 

67 

0 0 Good track (primary) 

ae | Good track (alternate) 

1 0 Defective track alternate assigned 

1 1 Defective track no alternate assigned 
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3.6.4.2.25 CYLINDER LOWER (B062): This register will contain the 
cylinder lower address of the current track being read or written. The 


sequencer utilizes this byte and compares it to the applicable byte from 


the device. 


0 1 2 3 4 5 6 7 
$-—---- == $—------- +------- +—------- +-~------ +-—------ $+------- +—--~---- + 
| | 
| CYLINDER LOWER | 
| | 
$---~---- +------- $—------- +—--~---- +------- +—-—----- +------- +—------- + 


3.6.4.2.26 CYLINDER UPPER/HEAD (B063): This register, loaded by the 
microprocessor, will contain the address of the current track being read 


or written. The sequencer will compare this byte with the appropriate 
byte coming from the device. 


NOTE: This register is double buffered, i.e 
twice before the sequencer is started in a read or write 
operation or the contents can be read back. The reason for 
this is to facilitate the automatic head switching built into 


the sequencer. Refer to the Hardware Description Section for 
further information. 


., it must be loaded 


¢) ] 2 3 4 5 6 7 

$o~---- $—-—-----~ +--+ +--+--+-- $—-—------ $+-~------ +—------=+ foes = Se + 

| CYLINDER | | 

| UPPER | HEAD NUMBER | 

| | | 
$--~---~ +—------- $—---+---+ 4—------- $o-—-—----- $-—------ $e eo $—------ + 

Bit 

O-1 Cylinder Upper: These two bits are the most significant bits 


of the cylinder number, i.e., binary weight 512 and 256. 
2-7 Head Number: These bits contain 


the physical head number 
being accessed by this operation. 
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3.6.4.2.27 DEFECT SKIP 0 REGISTER (B064): This register 
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will be loaded 3.6.4.2.29 DEFECT SKIP 1 REGISTER (BO66): This register will be loaded 
by the sequencer when it is reading a count field from the device (50X by the sequencer when it is reading a count field from the device (50x 
only). It contains information concerning the "first” defect within this only). It contains information concerning the “second” defect within this 
record. record. 
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 
Fe ero tome -- +------- +------- +------- +------- +----—--- +—-—--~--—-— + +------- +—--—--—-- +—-~------ +—------- +—---—--- $—-~-—---— SSeS ate elaine + 
| OEF | DEF | DEF | DEF | | |} DEF | DEF | DEF | DEF ] | 
{| 0 } 1 | 2 | 3 | DEFECT POSITION | | oO } 1 | 2 | 3 | DEFECT POSITION | 
| | | l | | | | | | | | 
+—-—---~-- +4+--~---- +------- +—-----+-- +-~~----- +---~---- +------- +------- + +------- +--~----- +—--~--- +—------- +------- 5 fain len hr SSeS sine ora aa as + 
Bit 
Bit 
0 Def 0: This bit will indicate that there is a second defect 
0 Def oO: This bit will indicate that there is a defect in the in the data field. If it is a “one” then bits 4-7 of this 
data field. If it is a “one” then bits 4-7 of this byte plus byte plus the next byte will contain the defect position. 
the next byte will contain the defect position. 
1 Def 1: This bit will indicate that there is a second defect 
1 Def Ls This bit will indicate that there is a defect in the in the gap between the count field and the data field. 
gap between the count field and the cata field. 
2 De f 2: This bit will indicate that there is a second defect 
2 Def 2: This bit will indicate that there is a defect in the in the gap following the data field. 
gap following the data field. 
3 Def 3: This bit, used in count field zero only, indicates 
3 Def 3: This bit, used in count field zero only, indicates that there is a second defect between the index mark and the 
that there is a defect between the index mark and the first first count field. This bit will be “zero” in all other count 
count field. This bit will be “zero” in all other count fields. 
fields. 
4-7 Defect Position: These four bits are the most significant 
4-7 Defect Position: These four bits are the most significant bits of the defect position located in the data field, if bit 
bits of the defect position located in the data field, if bit O is a “one”, 
0 18 a “one”. 
3.6.4.2.28 DEFECT SKIP OQ REGISTER (B065): This byte will contain the 3.6.4.2.30 DEFECT SKIP 1 REGISTER (B067): This byte will contain the 
least significant bits of the defect position located in t 


if bit 0 of the Previous byte is a “one”. 


THEORY OF OPERATION 


he data field, least significant bits of the second defect position located in the data 


field, if bit 0 of the previous byte is a “one”. 


0 1 2 3 4 5 6 7 
7 +—-—------ 4+—--~----- +—~----—- +—---—----+ +—---—-—-- +---—--- +------- +—-------~- + 
~+------- + | | 
| | DEFECT POSITION | 
| | | 
| +-----~-- +------- +—------- +—------- +----—--- +---~---- +-~-~--- +------- + 
-+-----~+- + 
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3.6.5 SEQUENCER OPERATION CODES 3.6.5.1 BRANCH TYPE 
The heart of the sequencer board is the SEQUENCER LOGIC itself. It The following is a list of the branch type instructions, including the 
consists. of an address counter, 1K X 16 bits of RAM storage, and the mnemonic (used in the firmware), its octal code (used in the logic 
operation code decoder. The operation codes are divided into four groups: diagrams), and a brief explanation of its function. The instruction 
information for the branch type operations will contain the address to be 

1 Branch Type Operations branched to, therefore the sequencer is able to branch plus or minus 255 

2 Immediate Type Operations locations, but only within the same segment, i.e., within a 256 location 

3. Read Type Operations area. 

4 Write Type Operations 

MNEM OP DESCRIPTION 
The output o f the sequencer RAM is shown below. The RAM contains the 
operation codes and instruction information. bun 00 Branch Unconditional: Just go to the address specified 
and continue execution from that instruction. 

0 1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 beq 01 Branch If Equal: If the equal flip-flop is set, based 
+---+---+---4---4+---—4---4---4¢---4¢---4¢--— + 4-4 HH on the action of some previous operation (compare sync 
| | | | | byte or count field), then the branch is taken. 
| OPERATION CODE oP ab uP INSTRUCTION INFORMATION | 
| | | | | becce 02 Branch If Cyclic Code Error: If an ECC or EDAC or AUX 
+-~-+---+-~-~4---4+---4---4+---4---4---4---4---- 4 -- -- + - - $$ + H+ error has been detected by the EDAC board, then the 

branch is taken. 

The operation code is the specific instruction being executed. This is bsnz 03 Branch If Sync Byte Zero: If the six least significant 

decoded and used through out the logic. These codes will be defined in bits of the count field syne byte are “zero”. This is 

the following paragraphs. because count field zero is longer than the rest of the 
count fields. 

The parity bits is the odd parity of each byte which is checked when the 

instruction is pulled from RAM. bbfl 04 Branch If Buffer Full: I f the store board indicates 
its buffer is full. 

The instruction information will contain different types of information 

based on the type of operation code. This will be explained in more bsht 05 Branch If Short Block: If the store board had detected 

detail during the description of the different types of operation codes. a terminate condition before the next 2304 byte buffer 
is full. 

BRANCH TYPE This field will be the real branch address. 

b501 06 Branch If Device Is 501: I f the bits in the Port 

IMMEDIATE TYPE This field will contain different information depending Register indicate this is a 501 type device. This 1s 

on the instruction. Some uses of this data is listed because the gap sizes are different on the 500 vs the 
below: 501 type device. 
1. This field will not be used bces6 07 Branch If Count Sync Byte Bit 6: I f count sync byte 
2. Will contain a value to be loaded into a register bit 6 = 0, a branch is taken because of the difference 
3. Will be a control bit reset a condition in gap length between records (sectors) within a group 
4. Will be a status to be set in the Status Register on the 4XX type device. 

READ TYPE This field will be the number of iterations of the bcs7 10 Branch If Count Sync Byte Bit 7: If count sync byte 
operation code, i.e., the number of events or bytes to bit 7 0, a branch is taken because of the difference 
read. in gap length between records (sectors) within a group 

on the 4XX type device. 

WRITE TYPE This field will be the number of iterations of the 
operation code, i.e., the number of events or bytes to 
write. 
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MNEM OP DESCRIPTION MNEM OP. 
bs01 11 Branch I f Defect Skip 0 Bit 1 = 0: If this bit is dcsr 21 
“zero” it indicates there is no defect between the 
count field and data field. 
bs02 12 Branch I f Defect Skip 0 bit 2= 0: If this bit is 
“zero” it indicates there is no defect between the data 
field and the next count field. 
lesn 22 
bs03 13 Branch If Defect Skip 0 bit 3 = 0: If this bit is 
“zero” it indicates there is no defect between the 
index mark and the first count field. 
bs21 14 Branch I f Defect Skip 1 bit 1 = QO: If this bit is 
“zero” it indicates there is no defect between the icsn 23 
count field and data field. 
bs 22 15 Branch I f Defect Skip 1 bit 2= 0: If this bit is 
“zero” it indicates there is no defect between the data 
field and the next count field. 
Irct 24 
bs 23 16 Branch If Defect Skip 1 bit 3 = OQ: If this bit is 
“zero” it indicates there is no defect between the 
index mark and the first count field. 
bnft 17 Branch If New Format: If the code contained in the 
Port Register indicates SYY, a branch is taken because ifct 25 
of the different gap sizes. 
3.6.5.2 IMMEDIATE TYPE 
The following is a list of the immediate type instructions, including the 
mnemonic (used in the firmware), Its octal code (used in the logic irct 26 
diagrams), and a brief explanation of its function. The use of the 
instruction information will be explained for each operation code. 
MNEM OP DESCRIPTION 
dcss 20 Device Command Strobe (set): When this operation code 
is encountered the DCS flip-flop is set. The device isrc 27 
command Strobe is an indication to the device that the 
command lines contain valid information. The 
Instruction Information Portion of thes command is not 
used. 
xxx xX 30 
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DESCRIPTION 


Device Command Strobe (Reset): When this 
code is encountered the DCS flip-flop is 
indicates to the device that the command is completed, 
and ignore the command on the command lines. The 


instruction information portion of this command is 
used. 


operation 
reset. This 


not 


Load Count Sync Byte: This operation code will load 
the count sync byte with the information contained in 
the instruction information (normally hex 80). This is 
utilized after a head Switch, to prepare the sequencer 
to search for count field zero. 


Increment Count 


Sync Byte: This operation code wil} 


increment the count sync byte after aoeread or write 
sector operation, to prepare the sequencer for the next 
sector. The instruction information portion of this 
command is not used. 

Load Record Count Byte: This operation code will load 
the Record Count Register with the information 
contained in the instruction information byte. This is 
to prepare the sequencer for the next track after an 
automatic head switch. 

Increment Field Count: This operation code will 


increment the Field Count Register. 
utilized on 


This register is 
the 4XX type of device only i.e., it keeps 


track of the specific sector of a group of four. The 
Instruction Information byte is not used for this 
operation code. 

Increment Record Count Register: This operation code 
will increment the Record Count Register. This 
register is utilized to keep track of the number of 
records remaining to be read, written or the number of 


records to the 
Information byte 


end of track. 
is not used. 


The Instruction 


Increment Starting Record Count: 
will increment the Starting 
This register is utilized to 
sector of a group of four 
(4XX only). The 


used. 


This operation code 
Record Count Register. 
inform the sequencer what 
to start the read or write 
instruction information byte is not 


SPARE 
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MNEM 


lomd 


lfct 


xuxX xX 


rctl 


sedc 


stat 


32 


33 


34 


35 


36 


DESCRIPTION 


Load OLI Command Register: This operation code will 
load the DLI Command Register with the command 
contained in the instruction information byte. This is 
the specific command to the device. Refer to the 
addressing section for a partial list of commands. 


Load Field Count Register: This operation code will 
load the Field Count Register with the count contained 
in the instruction information byte (normally 4, in 
two's complement form). This register keeps track of 
the specific sector of a group of four (4XX only). 


SPARE 
Reset Control: This operation code will perform 
different functions depending on the specific bit set 


in the instruction information byte. 
are defined below: 


These functions 


Bit 
08 Not Used 
09 Not Used 
10 Not Used 
11 Halt the sequencer if the Cyl/Head Register is 
not loaded. This will prevent an automatic head 
switch. 
12 Halt the sequencer i f we have detected a 
D-register parity error. 
13 Not Used 
14 Clear the input FIFO 
15 Reset the FEQUAL flip-flop, to get ready for 
another compare. 
Set EDAC Control: This operation code will reset the 


EDAC control logic and also set the SEDC 


Register to 
indicate to the EDAC 


board the typeof field the 
sequencer will be operating on next. i.e., count 
field, or data field and the length of each. Refer to 
the register definition section address BO51 for 
specific bit definitions. 


Set Status Register: This operation code will set the 


Status Register with the contents o f the instruction 
information byte. This will convey information to the 


microprocessor on the type o f error detected or i f 
there even was an error. 
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halt 


3.6.5.3 


37 


READ TYPE 


The following 
mnemonic (used 


diagrams), 
information 
iterations 
the case of 
MNEM 


ccsn 


ccnf 


ccnb 


xxx xX 
xxx x 


rdds 


rdtb 


rdtf 


and 
for 
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Halt sequencer: This operation code is utilized to 
halt the sequencer. The instruction information byte 


is not used. 


a list of the read type instructions, including the 
the firmware), its octal code (used in the logic 
brief explanation of its function. The instruction 

read type operations will contain the number of 


of the operation code (i.e., the number of bytes to read, or in 
the no-op, it is the number of no-ops to perform). 


OP 


40 


41 


42 


43 


44 


45 


46 


47 


DESCRIPTION 


Compare Count/Data Field Sync Byte: This operation 
code will prepare the sequencer to perform a compare on 
the next byte of information coming from. the device, 
which should be the count or data field sync byte. The 
sync byte is put into the input FIFO. 


Compare Count Field Bytes: This operation code will 
prepare the sequencer to perform a compare on the flag, 
Cylinder lower, cylinder upper and head bytes read from 


the count field. This information is also put into the 
input FIFO. 


Compare Count Field 
Similar to “cent” 
to the buffer bcard. 


Bytes: This operation code is 
except that the information is sent 


Not Used 


Not Used 


Read Data, Defect Skip Control: This operation code 
will prepare the logic to read a data field from a 50X 
type device under defect skip control, (i.e., There may 
be defects on the media in the data field). This data 


is also sent to the EDAC board for detection 
purposes. 


error 


Read Data to Buffer: This operation code will prepare 
the logic to read a data field from the device into the 


buffer. This data is also sent to the EDAC board for 
error detection purposes. 


Read Data To FIFO: This 
the sequencer to 
into the input FIFO. 


operation code will prepare 
read the information from the device 
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MNEM 


rdtx 


recc 


redc 


xx Xx 


idta 


xx XX 


xx XxX 


NO-OP 


3.6.5.4 


51 


52 


53 


54 


55 


56 


57 


WRITE TYPE 


The following 


mnemonic, 
instruction 
number of 


write). 


its octal 
information for the 
iterations of the operation code (i.e 


DESCRIPTION 


Read Data To Register: This operation code will 
Prepare the logic to read the information (normally the 
count field, defect skip) into the input FIFO and also 
into the appropriate Defect Skip Register. 


Read Cyclic Code: This operation will prepare the 
logic to read the cyclic code field from a 4XX type 
device. The ECC code is utilized on the count field 
only. 

Read EDAC: This operation code will prepare the 


sequencer to read the 
Code from the device. 


Error Detection and Correction 


Not Used 

Ignore Data: This operation code will prepare the 
logic to read the data field and ignore its contents, 
Ci.le., it is not used). This is so the sequencer can 
step over data fields, on the 4XX type of device, but 
still remain in sync. As an illustration, the 
sequencer must start reading Or writing the second, 
third or fourth data field of a group on the 4XxX. In 


order to do this the sequencer must remain in sync with 
the device through the previous records to be able to 
miss the write splice on a read or where to put the 
splice on awrite operation. The splice is the area in 
the gap where the write is Started. 


Not Used 

Not Used 

No Operation: This operation code is just a no 
operation code, Ci.e., it is used for delay purposes 
only). 


a list o f the write type instructions, including the 
code and a brief explanation o f its function. The 
write type operations will contain the 
., the number of bytes to 
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MNEM 


wadm 


wcsn 


wdsn 


wdds 


wdtb 


wdt f 


wdtx 


wecc 


wedc 


whex 


wzds 


61 


62 


63 


64 


65 


66 


67 


70 


71 


72 
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DESCRIPTION 
Write Address Mark: This operation code is utilized by 
the sequencer to control writing the address mark on 
the device. This operation code is used during a 
format operation only. 


Write Count Field Sync Byte: This operation code 
conditions the sequencer to write the count field SYNC 
byte, used during a format operation only 


Write Data Field Sync Byte: This operation code will 
condition the logic of the sequencer to write the data 
field sync byte. This is used during al] 
operations, including format. 


write 


Write Data, Defect Skip Control: This operation code 
will prepare the logic to write a data field to a 50X 
type device under defect skip control, (i.e., there may 
be defects on the media in the data field). 


Write Data From Buffer: This operation code will 
prepare the logic to write a data field from the 
buffer. 

Write Data From FIFO: This operation code will prepare 


the sequencer to send the information (normally 
control) from the output FIFO. This information, for 
example, could be cylinder, head, seek difference, etc. 


Write Data To Register: This 
prepare the logic to 


operation code will 
write the information (normally 
the count field, defect skip) from the buffer and 
places it into the appropriate Defect Skip Register. 
This is utilized during a format operation only. 


Write Cyclic Code: This operation will 
logic to write the cyclic code 
board to a 4XX type device. 


prepare the 
field from the EDAC 


Write EDAC: This operation code will prepare the 
sequencer to write the Error Detection and Correction 
Code from the EDAC board to the device. 


Write Hex 19 Sync 
enable the 
the device. 


Byte: This 
sequencer 


operation code will 
to write the hex 19 sync byte to 


Write Zeros, Defect Skip: This operation code wil] 
prepare the sequencer to write a data field of “zeros” 
under the control of the defect skip logic. Used 
during a format operation and on 50X type devices only. 
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MNEM OP DESCRIPTION 

wired 73 Write Zeros, Data Field: This operation code wil] 
condition the logic to write a data field filled with 
“zeros”. This is used during a format operation on the 


4XX type of device only. 


wzro 74 Write Zeros, Gap Area: This operation code will set up 


the sequencer to write a specific number of bytes of 
“zeros” to establish a gap area. 


wzix 75 Write Zeros To Index: This operation code will 
condition the sequencer logic to write data bytes of 
“zeros” till the index mark is detected. This is used 


during a format operation only, to generate the gap 
from the last data field to the index mark. 


XxX Xx 76 Not Used 


widx 77 Wait For Index Mark: This operation code is utilized 
during a format operation only. It conditions the 


sequencer to wait for index mark before continuing the 
next operation code. 


3.6.6 LOGIC GROUPS 


In the following Paragraphs the hardware will be 


separated into specific 
Qroups with a brief description of their 


operation given. 


3.6.6.1 D-REGISTER DATA FLOW 


Refer to Figure 3.6-2. 


The D-register is the center of activity for transfer of information 
between the DAU and the devices. The transfers are accomplished by 
interface signals SWO-OUT and SRI-IN. Except for the address mark line 
(DREG-M), all data and control information applied to the D-register are 
routed through the D Switch (D-SW-0-7). The address mark line is 
activated by sequencer op code (OP60) to write the device address marks. 


Parity is checked for device data, buffer data, EDAC data and output FIFO 


data. A zero parity bit is generated for zeros, CSYNC, DOSYNC and HEX 19 
bytes. 


The O-register contents is sent to the MP, SB, and El 
input FIFO. It is also sent to any DI boards that are installed. The 


Input FIFO is loaded with cylinder, summary and detail] status from the 
device during a read (O0P40+41447). This information is retrieved by the 
microprocessor (MP-RD) with address B04D (MP-ADEC-13). 


boards and to the 
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Information selected from the D switch is determined by the decode 


logic 
as follows: 
DECODE INFORMATION SELECTED 
000 Zeros for writing gaps, defective skip areas and formatting. 
001 Data from the device (SEQ 00 & 01). 
010 Buffer Data: Write data (0P63), format zeros 50X devices only 
(OP72), EDAC bytes Originating from the system 
(MODE-EDAC-RD). Write data from buffer (OP64), write format 


data into Defect Skip Register (OP66), Write Data, Defect Skip 
not inhibited (BUFF-WSTB). 


011 EDAC Data: Write cyclic code (OP67) from EI board to axx 
device. Write EDAC bytes (0OP70) from EI board to device. 
100 Output FIFO: Load output FIFO data (OP65). 
101 CSYNC bytes: Write count field sync bytes (OP61). 
110 DSYNC bytes: Write data field sync byte (OP62) or Write Sync 
byte after defect skip area (DEF-WDSN). 
111 HEX-19: Write this character after the defect skip area 
(WHEX). 
3.6.6.2 COMPARE NETWORK 
Refer to Figure 3.6-3. 
The compare network is located on the microprocessor board, This network 
consists of the following: The Flag Mask, Flag, Cylinder Lower, Cylinder 


Upper/Head Registers, the compare switching 


logic and the comparator chips 
themselves. 


The compare network is utilized to compare the count field or data field 
sync bytes which occurred before each field on the disk. Also, the 
field bytes consisting of the flag, cylinder lower and cylinder 
bytes will be compared to verify we are on the correct head and cylinder. 
This would normally § be a straight forward piece of logic but because of 


the difference in format, between the 4XX and 50X type of device, a unique 
gating network was required. 


count 
upper/head 


Table 3.6-1 shows the difference between the 4XX and 50X count fields. 
Both devices will have a hex 19, which the device utilizes to find the 
beginning of a field. This byte is not returned to the DAU. The 
count/data field sync byte in front of each field is the first byte sent 
to the DAU. These are not shown in the table. 
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TABLE 3.6-1. COUNT FIELDS FOR 4XX AND 50X DEVICES. 


ao 
~< 
~~ 
m 
wi 
So 
x< 


50X 4XX 
0 Flag Cylinder Lower 
1 Cylinder Lower Cylinder Upper/Head 
2 Cylinder Upper/Head Flag 
3 Record Record 
4 Def Skip 0 Cylinder Lower * 
5 Def Skip 0 Cylinder Upper/Head * 
6 Def Skip 1 Flag ° 
7 Def Skip 1 Record * 
8 Cylinder Lower * 
9 Cylinder Upper/Head * 
A-B Track Skip 3 
C-D Track Skip 2 
E-F Track Skip 1 
NOTE: The Count Field bytes followed by an asterisk are utilized for 


alternate track processing, i.e., if this track is formatted as 


defective, alternate assigned, these bytes will be the address 
of the alternate track. 


The comparator Switching logic will be the only area described in detail 


in this section. The one or. four selector Switch has as its inputs: 
Select 0 Count Field Sync Register 
Select 1 Flag Byte Register 
Select 2 Cylinder Lower Regisiter 
Select 3 Cylinder Upper/Head Register 


Now the challienge 1s to get the proper select code to the switch, and 


hence the proper information gated to the comparator at the proper time 
based on the device type. 


The select inputs are controlled by a 4-bit Shift Register which is preset 
to a value of “0110” for the 4XX type of device and to "1101" for the 50X 


type of device. The two most significant bits of the Shift Register are 
utilized for the comparator switch selection process. 


The output of these two bits will provide a selection code sequence of 


PAO a ae and “o1” for the 4XX type of device and a sequence of "01" 
"10" and “11” for the 50X type of device. 


It can be seen that each selection code wil] gate the 


through the Switch at the proper time and in the correct 
the information 


proper register 


sequence so that 
from the specific device type can be compared. 


It should be noted that the selection code of "00" 


. which is used to gate 
the Count Sync Register through the switch for 


comparison is just the 


state. 
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inhibit function, i.e., if the sequencer is not in the OP41-42 control 


These bytes are compared with their corresponding bytes from the device 
(DREG 0-7). All compares are gated by the appropriate sequencer op code 
to set the EQUAL flip-flop. Then the sequencer will enter the BRANCH IF 
EQUAL state (OP01), and branch to the appropriate routine. 


OP40 gates sync byte compares for those sync bytes located in their 


regular positions on the track. OP45 is used to gate a data sync byte 
that follows a defect skip area (WDSN). Should a miscompare occur in this 
case, DEF-SYNC-ERR sets. The sequencer is stopped, and the appropriate 


bits are set in status bytes 0 and 1. The EQUAL flip-flop is also set i f 
the Field Count Register (FCT-ALL-1), Record Count Register (RCT-ALL-1), 


Or the Starting Record Count Register (SRC-ALL-1) runs out (becomes all 
ones). 


3.6.6.3 DEFECT SKIP LOGIC 
Refer to Figure 3.6-4 for the following paragraphs. 


The defect skip control logic also resides on the microprocessor board and 


consists of the following elements: The byte counter, the Defect Skio 
Registers (DEF 0 and 1), the defect skip comparator and the defect skip 
control logic itself. This defect skip function is applicable only for 
the 50X type of device. There is no skip function associated with the 4XX 
type of device. The defect skip logic is only utilized when a defect 
occurs ina data field. The detects in the gap areas are handled via the 


branch capability of the sequencer. 


Before we get into the heart of the logic itself a brief description of 
the possibilities of occurrences of defects is in order. First of all it 
should be noted that there are a maximum of three defects on any one track 
and a maximum of two defects in any one record. A record, for this 
discussion, consists of the following: count field, gap 2, data field and 
then gap 3. To complicate matters, there are differences in the 
processing of the defects based on device type. 


On the 500 type of device, any defect in the gap area will have a 512 byte 
skip (dead area) centered around the defect and there are no defects 
allowed in the data field. If a defect occurs where a data field would 
fall, a 512 byte skip area is placed before the count field thus pushing 
the count and data fields further down the track. 


On the S5O00E, 501, or SOIN type of device, the defect skip size will be 64 
bytes wide in any area. Defects are allowed to fall in the data field. 


Defects can occur in any gap area on the media, i.e., between the index 
mark and the first count field, between any count field and the associated 
data field, and between the data field and the next count field or index 
mark if it happens to be the last data field on the track. 
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As was noted previously, there are a maximum of three defects per track 
and they can occur in any combination but only two defects in any one 
record, i.e., any count field, data field and associated gap area. 


The two defects in any one record present some interesting possibilities. 
They could both occur between the count field and data field, both be in 
the data field itself, or be in the gap following the data field. They 
could also be split and we could have one Defect in any of two fields. 
Refer to the REGISTER DEFINITIONS section, addresses B064 through B067 for 


a description of the flags the sequencer utilizes to determine if and 
where the defects exist. 


3.6.6.4 BYTE COUNTER 


Refer to Figure 3.6-4. 


The byte counter is a 12-bit counter which is preset to two different 
values based upon the device type which we are about to read or write. 
The counter is preset to the two’s complement of 288 bytes for the 500 or 


500E type of device, (actual preset value is EEO Hex). The counter is 
preset to the two’s complement of 2304 bytes for the 501 or 501N type of 
device, (actual preset value is 700 hex). The byte counter is loaded with 


one of these values when the sequencer is in the set EDAC contro] state 
(OP35). 


The counter is incremented once for each byte read or written from/to the 
device (FSEQ-EXEC) when the sequencer is in the read (OP45) or write 
(OP63-72) mode. The end of the data field is indicated when this counter 
reaches an all ones condition. 


The compare logic is enabled for “Compare If Equal” (A=B) only if bit 0 of 
the associated Defect Skip Register is set (O0S-0-B9 or DS-2-B0). This bit 


indicates that a defect exists in the data field. The outputs of the 
compare logic is applied to the defect control logic. 


3.6.6.5 DEFECT SKIP REGISTERS 


Refer to Figure 3.6-4. 


These registers consist of four 8-bit register chips which are utilized to 
hold the skip information until it is required during the actual read or 


write operation. They can be loaded by the microprocessor (MP-DATA-0-7 ) 
or by the sequencer (DREG-0-7) during the formatting or reading of a count 
field. These registers must be loaded by the microprocessor with count 


field zero defect skip information prior to a format operation. 


Defect skip information is clocked (SEXEC-CLK) into the Defect Skip 
Registers by the microprocessor addresses as follows: 
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MICRO ADDRESS DEF-O0 ODEF-1 
ADDRESS DECODE REG REG 
BO64 MP-ADEC-04 MSB --- 
BOS MP-ADEC-05 LSB --- 
B066 MP-ADEC-06 --- MSB 
B06? MP-ADEC-07 --- LSB 


The registers are loaded from the sequencer by loading the sequence state 


counter with the two's complement o f four (FC hex) and executing the 
appropriate read (OP50) Or write (OP66) 


command. The Defect Skip 
Registers will then be loaded as the counter increments as follows: 
SEQ STATE DEF-o DEF-1 
CTR 6 7 REG REG 
0 #0 MSB --- 
0 1 LSB --- 
1 0 --- MSB 
1 1 --- LSB 


3.6.5.6 DEFECT SKIP COMPARE 
Refer to Figure 3.6-4. 


The defect skip compare logic is always comparing the byte counter with 


the two Defect Skip Registers. Remember, there is the possibility of two 
defects within one data ftield. These defects could be close together, 
double defect, (DOUBLE-DEF ) or separated, in effect two single defects, 


(OFF-SKP). 


3.6 6.7 DEFECT SKIP CONTROL 


Whenever there is a defect on the media, its exact location is calculated, 
either at the factory during media certification or by a system program 
“MTAR” during media testing. A skip (gap) area of 64 or 512 bytes is 
centered around it. The calculated location, which is entered into one of 
the defect skip bytes in the count field is the two’s complement of the 


number of bytes from the start of the data field to the edge of the skip 
area surrounding the defect. 


During a format or write operation these skip areas will be written over 
with zeros. Now during a read operation, the device must be controlled 
such that it does not read through the defective area. This is because it 
may cause the read data recovery circuit to become unlocked. 


The defect skip detection logic compares the output of the 12-bit byte 
counter (BYTE-CTR-00-11) with the output o f the first Defect Register 
(OS-A-00-11) and the second Defect Register (DS-B-00-11). 
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The byte counter is loaded with the two’s complement of the number of data 
bytes for a sector read or write. The Defect Skip Registers are loaded 
with the two’s complement of the number of bytes from the beginning of the 
data field to the edge o f the defect skip area. Therefore, a compare 
between the byte counter and a Defect Skip Register locates the beginning 
of the defect skip area within the data field. 
When a compare between the byte counter and a Defect Skip Register occurs, 
signal DEF-RW comes true to enable this section of the defect skip control 


logic. The first thing that happens is the step counter starts counting 
with each $DAU-CLK. 


At a count of one (PRESET-DS), the defect counter (DEF-CNT) is preset and 
a flip-flop (DEF-SKP-INH) is set which will inhibit the byte counter from 


counting. The preset value for the defect counter will depend on whether 
the operation is a read or awrite. Data transfer to or from the store 
and EDAC boards is inhibited. If a read operation is in progress the 


control line DCS to the device is dropped thus stopping the read. 


At a count of two (ENABLE-DS), the step counter is inhibited from counting 
further, the defect counter (DEF-CNT) is conditioned for counting, and if 


a read operation is in progress (OP45) the defect read counter 
(DEF-RD-CNT) is also enabled to count $DAU-CLK’s. 


Now, lets separate the discussion into what happens during a read 
operation, then we will go over the write operation. 


3.6.6.8 DEFECT SKIP DURING READ OPERATION 


The preset value for the defect counter (DEF-CNT) will be 28 decimal . in 


two’s complement (E4 Hex ) i f a single defect has been detected and 60 
decimal in two’s complement (C4 hex) if a double defect has been sensed. 


During a read operation, when the flip-flop (DEF-SKP-INH) is set the 
device command strobe (DCS) line to the device is dropped which inhibits 
the read and stops all inputs from the device. Now with the byte clocks 
(SRIs) from the device stopped, the sequencer must have some way of timing 
out, (counting through the defect area) so the counter (DEF-RD-CNT) is 
utilized. This counter along with the preset values in the defect counter 
(DEF-CNT) were selected to generate a delay of sufficient length such that 
the device command strobe (DCS) control could be enabled between the 


defect and the sync bytes which follow the defect. The defect read 
counter (DEF-RD-CNT) will divide down the DAU-CLK, i.e., for each 16 
DAU-CLK’s the defect counter (DEF-CNT) is incremented by one. When 


DEF-CNT reaches an all one’s value, the signal DEF-WDSN becomes true which 
allows DCS to be sent to the device. Thus restarting the read operation. 
The device then looks for the Hex 19 Sync byte and when found sends the 


next byte (data field sync) to the sequencer. This byte generates an 
execute signal (FSEQ-EXEC), which will reset the DEF-SKP-—-INH flip-flop. 
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This byte is also compared to the count field sync byte to make sure no 
records have been = skipped. When DEF-SKP-INH resets it allows the 
following bytes of information from the device to be sent to the store and 
EDAC boards. Thus restarting the read operation and EDAC generation. 


3.6.6.9 DEFECT SKIP DURING WRITE OPERATION 


The preset value for the defect counter in a write operation will be 66 


decimal (BE Hex in two’s complement form) for a single defect and 130 
decimal (7& Hex in two’s complement) for a double defect. 


In the write mode of operation, when the DEF-SKP-INH flip-flop gets set, 


OCS control remains high. This allows the device to continue in a write 


operation. Data from the store board is inhibited, EDAC generation is 
Stopped and 64 or 128 bytes of “zeros” are written on the device. The 
defect counter 


DEF-CNT is incremented by one for each byte written on the 
device. 


The defect counter was preset to a value o f either 66 or 130 decimal. 
After the 64 or 128 bytes of “zeros” are written, the signal DEF-WHEX 
becomes true which causes the hex 19 sync byte to be written on the 
device. On the count the counter reaches the maximum count (FF), signal 
DEF-WDSN comes true and the data field sync byte is written. After these 
bytes have been written, DEF-SKP-INH is reset thus restarting the normal 
write operation. The data from the store is again sent to the device and 
the EDAC board. EDAC generation is restarted, and the byte counter is 
enabled to count bytes as in a normal write operation. 


3.6.6.10 SEQUENCER LOGIC 

The following descriptions of the sequencer 
logic implemented on the sequencer board. The heart of the sequencer is 
the sequencer logic itself. This logic consists of three flop flops 
(FSEQ-RUN, FSEQ-ADDR-LD and FSEQ-EXEC), the Address Register/Counter, the 


RAM, the State Register/Counter, the Command Decoder, the increment/branch 
decision logic and lots of control logic. 


hardware will concern the 


The speed of the 


sequencer is mainly driven by the device which is 
currently being 


used. For example, the 4XX data transfer rate is 806 KB, 


Or one byte every 1.24 microseconds, whereas the 50X type of device has a 
transfer rate o f 1.2 MB, or one byte every 834 nanoseconds. For the 
branch or immediate type of operation, the execution rate is 200 


nanoseconds per instruction, or iteration count. 
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3.6.6.10.1 SEQUENCER CONTROL FLIP-FLOPS: Refer to Figure 3.6-5. 

In order to get the sequencer running, the microprocessor must load the 
starting address o f a routine into the Seauencer Address Register. When 
the most significant byte of the RAM address (MP-ADEC-03) is loaded, and 


bit 0 = 1 on the data bus, MP-START-SEQ sets. On the next clock FSEQ-SYNC 


sets which, in turn, sets the control flip-flop FSEQ-RUN. FSEQ-RUN 
enables the rest of the sequencer. It also indicates to the 
microprocessor that the sequencer is doing something. In many instances 


the microprocessor will simply loop on the set state of FSEQ-RUN waiting 
for the sequencer to complete its task. The FSEQ-RUN flip-flop will be 
reset with $TOT-CLR, if a halt sequencer instruction is received from the 
microprocessor, if an error is detected or when a HALT command is reached 
in the sequencer RAM. 


The FSEQ-ADDR-LD' flip-flop is set 
then set at the completion of each operation code (i.e., whenever the 
address counter is incremented or loaded). This flip-flop is used to 
control the loading of the sequence state counter. FSEQ-ADDR-LD is reset 
on the next $MPD-CLK, with $TOT-CLR, or if an error is detected. 


initially when FSEQ-RUN sets. It is 


FSEQ-EXEC is a flip-flop which is utilized to 
special, (i.e., it is the one that will be used to 
registers/counters. 
of the following: 


define one MPO-CLK as 

clock or increment 
The set function for the FSEQ-EXEC flip-flop consists 
on A no-op instruction is decoded (OP57). 


2. For any branch or immediate instruction (SEQ-DATA-00). 


oe Each time a byte of information has beer sent or received from the 
device (FSY2). 


4. When the instruction "wzix” or “widx” is in operation and the 
index mark from the device is sensed (FINDEX). 


FSEQ-EXEC is reset on the next $MPD-CLK, with $TOT-CLR, or if an 
detected. 


error is 


3.6.6.10.2 SEQUENCER ADDRESS REGISTER/COUNTER: Refer to Figure 3.6-6. 

The Address Register/Counter is a 10-bit counter utilized to access any 
one o f 1924 locations of RAM storage. The microprocessor can load the 
full ten bits and thus start the sequencer at any location. The sequencer 
has been limited to being able to load only the least significant eight 
bits for the branch type instructions, thus giving a branch range of up to 


a maximum of 255 locations but only within the Same segment or 256 
location block. 
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The LSB is loaded by either address B042 (MP-ADEC-02) or by decode of any 
branch instruction. The MSB is loaded with the high order two bits upon 
decode of address B043 (MP-ADEC-03). The counter is loaded from the 
microprocessor data bus if the micro is performing. a write (MP-WR) to the 
counter; otherwise, the counter will be loaded from the sequencer’s RAM. 


The counter increments when the MSB of the RAM 
(MP-ADEC-05). It is also 


(FSEQ-EXEC) for any of 


is read or loaded 
incremented upon setting the execute flip-flop 
the following conditions: 


1. A no-op or and immediate type instruction was executed. 


2°. Control type information (SEQ-DATA-00 not read or write) has 
transferred (SEQ-ST-ONES State Counter Exhausted). 


3. Read/write data transfers have completed (BYTE-CTR-ONES). 


4. Device index (DEV-IDX) was detected while the 


sequencer was in 
OP75 or OP77 control state. 


3.6.6.10.3 SEQUENCER RANDOM ACCESS MEMORY (RAM): The RAM 


memory consists 
o f four 1K by 44-bit chips. This RAM contains the entire operating 
firmware for the sequencer. This includes all format, read or write 
commands or programs for normal operation. The RAM is loaded with the 
sequencer codes during DAU initialization. The LSB is loaded by address 


BO44 (MP-ADEC-04) and then the MSB is loaded (MP-ADEC-05). SEQ-DATA-00-15 
contains the op codes (00-05) in octal format, Parity bits (06-07) for 
both bytes, and the instruction information (08-15). The sequencer starts 
executing the op codes in RAM when the FSEQ-RUN flip-flop sets, and stops 
when it resets. The RAM is loaded once during DAU initialization and need 
not be loaded again unless a Parity error is detected or some overlay 
(maintenance) has been used which wipes out the code. Parity is checked 


on each instruction pulled from RAM and i f bad, it will stop the 
sequencer. 


3.6.6.10.4 SEQUENCER STATE COUNTER: The 
(SEQ-STATE) is loaded when each instruction 
loaded with the two’s complement of the 


instruction required. There may be cases where this information is not 
used but it is loaded anyway. This counter is incremented once for each 
FSEQ-EXEC strobe. When it reaches a count of all one’s (runout) it 
indicates that the number off iterations of this instruction have been 


completed. The SEQ-ADDR Register is incremented by one and the next 
instruction is placed in execution. 


sequencer state counter 
is pulled from RAM. It is 
number o f iterations o f the 
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The sequencer command decoder is a straight forward decode of six bits of 


the op-code read out of the RAM. It will 


octal). 


3.6.8 TYPICAL SEQUENCER OPERATION 


provide 64 unique codes (00-77 


The following is a listing of a small portion of the WRITE 50X firmware 


routine which resides in the sequencer 
the DAU firmware listing. Refer to this 


discussion. 


wrS 50X dw (lemd + rdh) 
dw (dcss) 
dw (rctl + 03h) 
dw (sede + OCh) 
dw (ccsn + low(-1)) 
dw (beq + wr5_lpa —- base) 


dw (dcecsr) 

dw (no-op + low(-50)) 

dw (bun + wr5_50X —- base 
wr5_lpa dw (ccenf + low(-3)) 

dw (rdtf + low(-1)) 

dw (rdtx + low(-4)) 

dw (bsnz + wr5_lpb — base) 

dw (rdtf + low(-8)) 
wrS_lpb dw (redc + low(-6)) 

dw (dcsr) 


dw (no-op + low(-5)) 
dw (bcce + d5_ cedac-base) 


dw (beq + wr5 Ipc - base 

dw (bun + d5_cmiss-base) 
wrS_ lipe dw (no-op + low(-40)) 

dw (lcmd + wrt) 

dw (bbfl + wr5_lpd - base) 


dw (bsht + wr5 sht — base) 


dw (bun + d5 ndata — base) 


PROPRIETARY 


RAM. This is taken directly from 
listing for the the following 


set DLI cmd = read header 


reset fifo/flag 

set edac control COQ +CN 
compare count sync byte 
test -— count miscompare 


count miscompared 
delay | ; 
go try again a i 


compare next 3 bytes 
read count to fifo | a 
read count def to def reg 

test if Co 


read rest of CO 


read count edac 


Gelay 

test - count edac error 
test - count compared 
count miscompared - exit 
delay 

set DLI cmd - write 


test - buffer has data 
test - short block 


no more data to write 
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NOTE: dw = declare word (2 bytes) - assembler pseduo-op. 


low(-xx) = define negative number for instruction information 


If the microprocessor decides that the command it 
command to a 5OX type of device it will use the 
50x”. It loads this address into the Sequencer 


is executing is a write 
Starting address of "wrS5 
Address Register. 


The sequencer will then start executing this piece of code. The first 
instruction “lemd” will load the DLI Command Register with a read header 
“BE” command to the device. Then "“dcss” will set the device command 


strobe indicating that the command lines contain valid information. Then 
while the device is looking for the address mark and hex 19 sync byte, the 
sequencer will execute a couple of miscellaneous instructions. The first, 


“retl” will reset the input FIFO and clear the equal flag. Then the next 
instruction will preset the EDAC board and set the SEDC Register. This 
register tells the EDAC board what type of field the sequencer will] be 
operating on next. When the sequencer gets to the next op code "“ccsn”, it 
will have to wait for the device to send the count field sync byte, and 
then perform the compare. The next instruction “beq” will test the equal 
flag to see if the sync byte compared to the CSYN Register. 


If there was a miscompare the sequencer does not take the 


branch. It 
falls through and executes "“desr”, which will reset the device command 
Strobe flip-flop. This shuts off the read operation. The sequencer then 


goes through a “NO-OP” 


delay before taking the “bun” back to the top and 
retrying the operation. 


Now, if the compare was equal, the sequencer would 


take the branch to wrd5 
loa, the “cenf” op code. Here again the sequencer must wait for the 
device to send in bytes o f information. The next three bytes of 
information, the flag, cylinder lower, and cylinder upper/head are place 


into the input FIFO and also compared to the appropriate register. While 
this compare is taking place the equal flip-flop is remembering this 
condition. The next instruction “rdtf” will read the record number byte 
into the input FIFO when it is received from the device. Then “rdtx” will 


read the defect skip information from the count field into the input FIFO 
and also into the Defect Skip Registers. 


We now come to another decision point, 


"“bsnz” instruction tests the 
condition of the Count Field Sync Register 


(six least significant bits are 


equal zero). This is required because count field zero on the device is a 
different length than the rest. If it is count field zero, the branch is 
not taken and the sequencer will execute the "rdtf” instruction 
immediately following the “bsnz”. This will read the remainder o f count 


field zero into the FIFO. 


Now that the count field had been read the next instruction will read the 
EDAC bytes and indicate to the EDAC board that these are the EDAC bytes. 
The next op code will reset DCS strobe to the device, thus stopping the 


read. The sequencer will then delay for awhile utilizing the NO-OP 
instruction. 


REV D 


This is to allow the EDAC board to process the last byte of EDAC and 
determine if there is an error or not. 


The sequencer operation now will test to see if there were any errors in 


the count field. The first check "“bcce” will branch if there is an error 
indicated from the EDAC board. The next check “beq” will test the equal 
flag to see if the cylinder/head tested correct. Then there is the “bun” 


if all else failed, this branch indicates that there was a miscompare 


error (i.e., the device is not on the correct cylinder or head or the flag 
byte was in error). 


This completes the discussion on the sequencer firmware. 


3.7 DISK INTERFACE (D1) 


Refer to Figure 3.7-1. 


The disk interface is located on the WDAEI board and up to three optional! 
MPCDI boards. This logic connects the DAU to the Mass Storage Units with 
dc coupled line transmitters and receivers. Data is transferred across 
the DLI on bidirectional transmission lines, I-DIO-DI7,P, with a single 
byte wide data path (eight bits plus. parity) in a byte serial data 
transfer mode. The ODLI dialog control signals are transmitted and 
received on separate lines. Each board can connect up to four MSUs but 
only one MSU at a time can be selected for operation. 


3.7.1 DEVICE SELECTION CONTROL 


The device selection control allows one MSU only to be selected for 


operation at one time. It consists of two l-of-4 data select chips ° on 
each board. The four board-select lines, DBRO-SEL-0-3, from the DAU are 
hardwired to the corresponding board slot for board selection. The two 


device select lines, FDEV-SEL-2,3 control the output of the data select 
chips to select the MSU port data and control lines as follows: 


FDEV-SEL MSU/PORT 


y SELECTED 
0 Oo A 
0 1 B 
1 0 C 
) i | D 


The control line, DEV-(A-D)-SEL/INH, activated by the selection process 
enables the transmitters and receivers for the port on the selected board 
and inhibits nonselected transmitters and receivers. 
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NOTE: The maintenance interface, including the terminal, 


1.0 GENERAL DESCRIPTION 


This document déscribes the maintenance interface of Device 
Adapter Unit WDAUG6LA/B. The maintenance interface is 
incorporated into the EPROMS of the WDAMP board and can function 
in a stand-alone erivironment, i.e., éven if firmware is not 
loadéd. Figure 1.0-1 shows where and how the DAU maintenance 
port is connected to a terminal via a test interface board. 


cable, 
and the free-edge test interface board, are not required 


for normal opération of the DAU. 


SOME OPTIONS OF THE MAINTENANCE INTERFACE CAN 
HAVE ADVERSE EFFECTS ON NORMAL OPERATION OF 


THE DAU. THE PERSON USING THESE OPTIONS MUST 
BE FAMILIAR WITH THE HARDWARE AND THE 
FIRMWARE . 


The IC chip uséd for the maintenance interface is an INTEL 8251A 

Programmablé communications interface (USART). The USART chip 

provides visibility into the DAU via a terminal for testing and 

troubleshooting. The transmitters and receivers of the USART are 

compatible with the RS-423 intérface standard (RS-232C serial) 

and their inputs and outputs aré connected to the left free-edge 
A tést intérface board is required for the 


of the WDAMP board. : 
physical interface to thé terminal (see Section 4.0). 


1.1 REFERENCE DOCUMENTATION 


0 TOM-Ni0-037 BAU Maintenance Interface 
o §8081562 DAU Tést Interface PWA 

© 58059036 System Tools List 

© 58010008-100 DAU Theory of Operation 
1.2 DOCUMENTATION REQUIREMENTS 


© $8086200 Firmware Listing (Current) 
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2.0 TERMINAL REQUIREMENTS 


The terminal to be connected to the maintenance interface : 
requires the following: 


o Interface ~- RS-232C Serial TTY (async) 
o Display - Echo or Local Copy 

o Baud Rate - 300/1200 

o Stop Bits - One 

o Parity - Even or Mark (none) 

o Duplex Mode - Half 


The following terminal types meet the requirements and can be 
used as the user interface to the DAU: 


o Honeywell - VIP7205 

o Honeywell - ROSY 24 (TWU1003) 
o Honeywell - ROSY 26 (TWU1005) 
o Execuport -—- 4080 (with option C) 


3.0 CABLE REQUIREMENTS 
The following cables can be used for connecting the terminal to 
the test interface board: 


59B400394-xxx 
04910129-001 
04910129-002 
04910129-003 


RS-232 CABLE 


00900 


: 
« 
=. 
< 
- 
e 
@ 
§ 
e 
J 
a 
- 
J 
e 
e 
a 


4.0 TEST INTERFACE BOARD DESCRIPTION AND CONNECTION 


O1SABLE EMmABLE 


FROM TERMINAL 


The test interface board (PWA 58081562-001) is a Special tool 
required to access the maintenance capabilities of the DAU (ref: 
System Tools List 58059036). The board contains the following 


(see Figure 4.0-1): Er 
o A toggle switch SWi controls power on/off ane 

o A toggle switch SW2 controls the interface ad 

o A rocker switch SW3 controls the baud rate and parity SW3 
o A free-edge connector to the WDAMP board DETAIL 
0 


FIGURE 4.0-1. TEST INTERFACE BOARD 
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6 - ; : : ; 5.0 DAU MAINTENANCE INTERFACE MENU SUMMARY (CONT. ) 
The procedure for connecting and configuring the maintenance 
interface is as follows: DEV - Prints devices configured 
DEV nan - Prints device table 
DEV nn DO - Prints device status 
DEV an S - Prints device statistics 
OLI pec d - Issues DLI commands to device 
) — Reset STEP/STOP - cont. 
WHEN THE TEST INTERFACE BOARD IS CONNECTED OR | : ee B eccei-eyep pero pekecee tc 
DISCONNECTED FROM THE WDAMP BOARD THE TEST 
rg opera doug POWER SWITCH MUS) BF OEE AND PEEKB aaaa {nn} - Prints 8 or [nn] bytes from aaaa 
E>) SRTEREACE SUIT CHORUS RE. TM DISsetr: : PEEKW aaaa [nn] ~ Prints 8 or [nn] words from aaaa 
' ; . POKEB aaaa xx [xx] = Writes byte(s) xx into aaaa 
bey Se Verma ee: POKEW aaaa xxxx [Exxxx] ~ Writes word(s) xxxx into aaaa 
a. Set baud, parity, and echo (as required). | S ~ Step - Execute next instruction 
b. Connect cable from test interface board to terminal. S$ aaaa - Step - From address aaaa 
eo TEENS US CMAs OEE AON STOP aaaa ~ Stop - execution at aaaa 
bog ae ; STOPE - Stop - on hard error 
2. At test interface board (disconnected from DAU): . 
ie Hace cet oe : TRACE - Print firmware trace information 
a Set baud and parity same as terminal. . TRACE ON ~ Turns TRACE option on 
b. Ensure POWER switch is OFF. _ : 
c. Ensure INTERFACE switch is set to DISABLE Uaaecianedas Det ee eek ee 
‘ u w 3 
ve 2 - Turns TRACE off at aaaa 
@. Connect test interface board to left free-edge of WDAMP vance eee ces 
board. . 
e. Set POWER switch to ON. | ” . 4 ae ‘ : 
; eid  TRTEBECARE KGkice 22.4 ne The following list of functions can be obtained at any time by 
#. Set INTERFACE switch to ENABLE. | entering ah “F" at the terminal. 
3. poate nina aaa Options from menu as required (see | e - Delete last character entered 
SCE pe Se 80 | # - Délete all input 
Ctl XxX - Delete all input | 
. ctl Cc - Stops output,reset STEP/STOP & BREAK 
5.0 DAU MAINTENANCE INTERFACE MENU SUMMARY CTL E - Changes USART echo (turn echo on or off) 
; Pree Bue ahaa ; re Ctl ! ~ Initialize DAU, rebuild device tables 
The following menu can be obtained at any time by entering an “M | ctl T ~ Execute SELFTEST -— destroys firmware 
at the terminal. ctl 2 —- Reset device statistics 
BREAK aaaa | = Prints register contents at aaaa | 
CALC nnnan (+)(-) anna - Adds or subtracts hex numbers 


(Menu Summary continued on next page) 
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, PTIONS (CONT.) 
6.0 MENU DESCRIPTION 6.1 O N 
EV 
6.1 OPTIONS : 
, This tion ints i : : 
BREAK aaaa op prin out a list of all devices that are 
presently configured. The output gives the decimal and hex 
numbers, device A 
This option prints out the microprocessor register content nee ec ae eae a ee ee eee Bore Sunes 
when the instruction immediately prior to address (aaaa) is ’ rting mory address 


of the device tab ‘ 
executed. This output repeats indefinitely, until reset by : aS 


“Ctl CC”, or the USART interface is disabled. EXAMPLE: 


EXAMPLE: 27? DEV 


BREAK 66850 ee > DEVICES CONFIGURED <------- 


oe DEC-HEX--TYPE--STAT--PORT--TABLE_ ADR 
ae 01 451 30 j 
AX=0080 BX=E060 CX=#0000 DX=6685 SI=#8009 DI=#0000 BP=3000 SP=x05F2 ee 02 451 30 - ooae 
- 14 0€F 500 00 6 2680 | 
ae 15 OF 501 00 4 - 
AX=0080 BX=0FO00 CX=0000 DX=4004 SI=8009 DI=0000 BP=3000 SP=#05F2 16 10 501 00 4 pe 2 
IP=6685 CS=0000 FG=F213 . | 
DEV an 
CALC nnann (4+)(-) nnnn DEV an 
This option prints th i i 
This option adds or subtracts two numbers and gives the sece rachis . ; a ar eerege (oir, antegs aie ee. ene res en 
result in hex form. When patching firmware, this option can ° 
be used to calculate the displacement value for EXAMPLE: 
branch/jump/call instructions. : 
9? 
EXAMPLE : ayer 
2600 66 39 00 30 00 30 O00 00 O00 O02 FB 02 2D 03 2E O03 
? 
ae 3500+500 2610 26 OD OD CA 26 28 00 02 00 00 00 00 60 00 FB OA 
2620 38 02 00 OO 3E 11 01 00 00 00 4A CO 68 01 00 OO 
2630 00 00 00 00 00 00 21 00 OO 00 00 00 00 00 00 OO 
cease 3500-500 | 2640 00 00 00 00 00 00 21 00 00 00 00 00 00 00 00 OO 


2650 00 00 00 00 00 00 21 00 00 00 00 00 00 00 00 00 
2660 50 00 47 40 31 75 BC OC 00 00 00 00 00 OO 4F O1 
2670 00 00 00 00 00 00 3B 01 14 00 00 00 OF 00 00 OO 
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6.1 OPTIONS (CONT. ) 6.1 OPTIONS (CONT. ) 


DEV an D DLI ped 
This option prints out the current information from the 
device, which includes the number, type, current servo 

position, and the summary and Getail status bytes. 


This option issues DLI commands (c) to the device connected 
to DAU port (p) and also sends any output data (d). If 
Dil(cr) is input, a list of applicable commands (c) are 
output. The (p) is the DAU bort number in hex form. If OLI 
p(cr) is input, the device is initialized. The (d) is 
optional and if not supplied, all zeros are sent on output 
type commands. 


EXAMPLE : 


?? DEV 13 D 


DNR-OD DTR-CA CYU-00 CYL~-00 HDL-00 EXAMPLE: 
SS--40 DS1-00 DS2-00 0S3-00 DS4-00 
DS5-00 DS6-00 DS7-00 DS8-00 SS--40 7? DLI 
DEV nn S 20-HIU 21-HIL 22-CIU 23-CIL 24-AP]I 26-ONR 27-DTR 28-SSR 
ee ee 29-DS1 2A-DS2 2B8-DS3 2C-DS4 2D-Dss5 2E-DS6 2F-DS7 3F-DS8 
This option prints out the current device Statistics 
form. 42-SFU 43-SFL 44-SRU 45-SRL 46-COU. 47-COL 48-HOU 49-HOL 
EXAMPLE: SO-SZE 51-RLS 52-RCB 53-SSS 54-SLS 55-RDM 56-ENM 57-DSM 
S8-SPO 59-SPI SA-ARC 58-RRC SC-HDS 5D-HDD 5E-SDM 5F-SDE | 
7? DEV 13 § 
| 7? DLI 6 | 
MOVEMENT SEEKS-~- - - - - —- ~~ — 0050 | 
SECTORS WRITTEN - - - - —~ -~- - 4047 27? DLI 6 28 
SECTORS READ- - - ----—-- - 7531 
DATA XFER COMMANDS~ - - —- -~ -— — ocBc DEV INPUT = 00 
SEEK INCOMPLETES- - - - - -~- 0000 
HEADER VERIFICATION ERRORS- - - 0000 ~ 27? DLI 6 50 
XFER TIMING ERRORS- - - - - - - 0000 
EDAC ERRORS - -------- 014F ?? BLI 6 28 
COUNT FIELD ERRORS- - - —- ~ - - 0000 
INTERFACE PARITY ERRORS - - - — Q000 DEV INPUT = 40 
ALTERNATE TKS PROCESSED - - - - 0000 
EDAC CORRECTABLE ERRORS - - - - 0138 7? OLI 6 51 
EDAC UNCORRECTABLE ERRORS - - -~ 0014 
LATENCIES tLOST- - ~- ~~ —~ ~~ 0000 
RE-READ ATTEMPTS- - - - —~ ~~ _ OOOF 
SEARCH ALERTS - - ~--- ~~. 0000 
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6.1 OPTIONS (CONT. ) 6.1 OPTIONS (CONT. ) 
G : PEEKW aaaa {nn} 2 
6 aaaa U 
This option is the same as “PEEKB aaaa [nn]” except that the 
These options reset the STEP or STOP condition (if set) and Output is in word form. 
normal instruction execution is resumed. If (aaaa) is EXAMPLE - } 
supplied, a new STOP is established at that address. : 
2? 
EXAMPLE: See STOP aaaa Option. i a PEEKW 3500 
2? 
This option prints out the contents of memory or the hardware : 7? PEEKW 3500 16 
registers in byte form Starting at address aaaa. Eight i : 
contiguous locations are output, unless over-ridden by “an” 3500 4DAO A202 B10C 2E8D 3000 FF2B AAA1 A200 
which has a maximum value of 99 decimal. 3510 B102 8890 0226 AOB1 BIOE 0632 O25E FoOz4 
EXAMPLE: POKEB aaaa xx [xx] 
27? PEEK 3500 This option writes the Supplied byte(s) “x x” into consecutive 
i s | Iccations starting at address aaaa in memory or the hardware 
3500 AO 4D 02°A2 OC Bl 8D 2E CEG TSTerS: 
2? PEEK 3500 16 | EXAMPLE : 
, y i 
3500 AO 4D 02 A2 CC Bl 8D 2E 00 30 2B FF Al AA 00 A? | 7? POKE 3FFO 12 13 14 
2? PEEK 3500 99 | ?? PEEK 3FFO 
3500 AO 4D 02 A2 0C Bi 8D 2E 00 30 2B FF Al AA 00 AQ : 3FFO  =12 13 14 00 00 00 00 00 
3510 02 Bil 90 88 26 02 Bl AO OE Bl 32 O06 5E 02 24 FO ; 
3520 75 64 Al 50 02 22 26 06 BO 75 OB 22 06 26 BO 74 ! POKEW aaaa xxxx E€xxxx} 
3530 08 BF 20 00 86 EO E9 B9 01 02 06 FO 74 03 £9 : ; 
3540 E6 02 03 06 08 30 74 3} 8D 2E 00 1F a C5 00 01 This option is the same as “POKEB aaaa xx [xx]” except that 
3550 D1 £0 73 F8 A3 08 30 8B 46 08 85 06 BE BO 74 1] ene Site. ts: an word “form, 


3560 A3 8E Bo EXAMPLE: 


7? POKEW 3FFO 1234 
?? PEEKW 3FFO 


3FFO 1234 0014 0000 0000 0000 0000 0000 0000 
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6.1 OPTIONS (CONT.) 
s 


This option allows the next instruction in sequence to be 
executed if the STEP or STOP option is set. 


EXAMPLE: See STOP aaaa Option. 


S aaaa 


This option conditions the DAU to begin executing 
instructions at address “aaaa”. See Note below for options 
available during the STEP option. 


EXAMPLE : 
7? S$ 6685 


AX=0000 B8X=0000 CX=0000 DX=0000 S$I=8009 DI=0000 BP=3000 SP=#05F8 
IP=6685 CS=0000 FG=F246 


Abeve Reg Content Okay? - (Y or N) = N 
Enter Reg Info - (crdonly = no chg - E = end 
AX=1234 

BX=2345 

CX=FFFEF 

DX=4511 

SIi=#90 

DI=0020 

BP= 

SP= 

IP= 

CS= 

FG= 


AX=1234 BX=2345 CX=FFFF DX=4511 SI1=0000 DI=0020 BP=3000 SP=05F8 
1P=6685 CS=0000 FG=F246 


Above Reg Content Okay? - (Y or N) = Y 

AX=FFFE BX=2345 CX=FFFF DX=4511 SI=0000 DI=0020 BP=3000 SP=05F8 
IP=6688 CS=0600 FG=F346 

7? $ 

AX=FFFE BX=2345 CX=FFFF DX=#4511 SI#0000 DI=0020 BP=3000 SP=05F6 
IP=6D69 CS=0000 FG=F346 


7? G 
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6.1 OPTIONS 


(CONT. ) 


STOP aaaa 


This option conditions the DAU to halt normal instruction 


execution immediately prior to “aaaa”. 


When the STOP 


condition is reached, the microprocessor register content is 


printed. 


See Note below for options available during the 


STOP option. 


EXAMPLE: Follows Note below. 


STOPE 


This option conditions the DAU to halt normal instruction 


execution upon the detection of any hard error. 


When the 


STOPE condition is reached, the microprocessor register 


content is printed. 


See Note below for options available 


during the STOPE option. 


EXAMPLE: See STOP aaaa Option. 


NOTES: 


1. The DAU is initialized if the USART interface is 
disabled. 


2. Most options and control functions are available 
during the ~S aaaa”, “STOP aaaa”, and ~STOPE” 
conditions. If any is not available, a message 
“INVALID PARAMETERS” is output. Some of the options 
are listed below: 


S - Execute next instruction in sequence 

G - Reset option - resume normal operation 

S aaaa - Execute instructions from address aaaa 

G aaaa - Execute instructions normally until aaaa 
Ctl C -\ 

Ctl I - > Reset options - initialize DAU 


ctl Z -/ 
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{ 
6.1 OPTIONS (CONT. ) | 6.1 OPTIONS (CONT.) 
NOTE 2 (CONT. ) TRACE 
EXAMPLE: This option causes the firmware TRACE information to be 
printed. The listing is from the last trace entered 
7? STOP 6685 backward, i.e., a back-track of DAU activity. The firmware 
listing can be referred to for a description of the TRACE 
AX=0080 BX=E060 CX=0000 DX=6685 SI=8009 DI=0000 BP=3000 SP=05F2 | information. 
1P=6685 CS=0000 FG=F217 
| EXAMPLE: 
22S | 
7? TRACE 
AX=FFFE BX=E060 CX=0000 DX=6685 SI=8009 DI=0000 BP=3000 SP=05F2 
IP=6688 CS=0000 FG=F317 7010 F700 0000 F600 F100 0711 760D F000 F700 
7000 0000 
2? S 7FFC F600 0040 F400 2511 F300 4ACO F200 F100 
7FEC 0791 360D FO0O F700 0000 F600 003F F400 
AX=FFFE BX=E060 CX=0000 DX=6685 SI=8009 D1=0000 BP=3000 SP=05FO 7FDC 2511 F300 4ACD F200 F100 0791 360D Fooo 
IP=6D69 CS=0000 FG=F317 7FCC F700 0000 F600 O03E F400 2511 F300 4ACD 
7FBC F200 F100 0791 360D F000 F700 0000 F600 
72? S : 7FAC 003D F400 2511 F300 4ACD F200 F100 0791 
7F9C 360D F000 F700 0000 F600 003C F400 2511 
AX=FFFE BX=E060 CX=0000 DX=6685 SI=F010 DI=0000 BP=3000 SP<05FO 7FBC F300 4ACO F200 F100 0791 360D F000 F700 
IP=6D6D CS=0000 FG=F317 7F7C 0000 F600 0038 F400 2511 F300 4ACO F200 
7F6C F100 0791 360D F000 F700 0000 F600 003A 
27? G 6685 7F5C F400 2511 F300 4ACO F200 F100 0791 360D 
7F4C FOOO F700 0000 F600 0039 F400 2511 F300 
AX=0080 BX=OF00 CX=0000 DX=4004 SI=8009 DI=0000 BP=3000 SP=05F2 7F3C 4ACO F200 F100 0791 360D F000 F700 0000 
1P=6685 CS=0000 FG=F217 7F2C FeOO 0038 F400 2511 F300 4ACO F200 F100 
7F1C 0791 360D FOOO F700 0000 Fe00 0037 F400 
7? S 7FOC 2511 F300 4ACO F200 F100 0791 360D FOO0O0 
7EFC F700 0000 F600 0036 F400 2511 F300 4ACO 
AX=FFFE BX=0F00 CX=0000 DX=4004 SI=8009 DI=0000 BP=3000 SP=05F2 PEED FE00 E100 0772 2600: F000: F700. "0000: F600 
IP=6688 CS=0000 FG=F317 7EDC 0035 F400 2511 F300 4ACO F200 F100 0791 
27? G 
TRACE ON 
TRACE OFF 
These options enable or disable the TRACE option. Firmware 
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TRACE aaaa TITLE: DAU MAINTENANCE 


\. 


-1 A.” CASLARE 
SP Des. & Dev. 


TERFACE PROCEDURES 


This option disables the TRACE option within firmware when | 
address “aaaa” is reached. APPROVED BY: 


EXAMPLE : 


27? TRACE 6685 


APPROVED BY: << e A a /-21-8s— 


2? 
TRACE OFF 


IOSP Des. & Dev. 


6.2 FUNCTIONS 


i 
{ 
| J. M. WOODS, Mor. Date 
{ 
| 


This function sequences through the port tables and. resets 
(zeros) the device statistics area. 
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e CONCURRED BY : a “£5, 
This function deletes the last character entered. As many Dae 
“@”s can be used as required to correct typing errors. 

Ctl x 

t 

i 

These functions delete all characters just entered. | 

i 

ctl Cc 

i 

This function stops any output in process. It can also be | 
used to reset the BREAK, STEP, and STOP options. 

Ctl E | 
This function enables/disables the character ECHO back to the 
terminal. The default is character ECHO. 

Ctl I 
This function initializes the DAU. If any commands are in 
the queue, they are not executed. 

Ctl T 
This function, if repeated, performs a forced jump to fixed 
location FFFO hex which is the start of Self Test. 

Ctl 2 
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D SCHEM DIA DAU T 

A PWB ETCH DAU TEST 
V CAPACITOR TANT 

V CAPACITOR TANT 
WLP REG PS/CONVERTER 
V RESISTOR, 1/4W 

V RESISTOR 1/4 W 

V SWITCH TOGGLE MIN 
V SW.ROCKER ,DIP,SPST 
W CONNECTOR , PRB 

P CONNECTOR S8PIN 

D DAU MAINT TOOL 
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6. CONNECTOR CONTACTS TO BE SOLDER 
TERMINATED WITHIN RELATED PLATED 
CIRCUIT CONTACT ON BOARD. 

5. HARDWARE BUILD-UP PER M50EB00506-CR. 

4, MAXIMUM HEIGHT SOLDER SIDE —i5-. 

3, MAXIMUM HEIGHT COMPONENT SIDE —f/2e- . 

2. ASSEMBLE PER 43A226454. 

1. FOR TABS 0018002 SEE SCHEMATIC 
58059114. 
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NUT CLIP 

CARD CAGE 
THERMOSTAT CABLE ASM 
ROD, SLIDE 
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BKPNL WRD TC3A0 
BKPNL WROD TC3A0 
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TAB-001 OF THIS DRAWING SHALL BE USED ONLY FOR ADVANCE 
ORDERING OF MATERIAL. THE CONDUCTOR LENGTH SPECIFIED IN 
TAB-001 IS AN AVERAGE LENGTH TO FACILITATE ADVANCE 
ORDERING. 


THE TAB NUMBER (EXCEPT TAB 001) SPECIFIES THE CABLE ASM 
LENGTH IN METERS. 


EXAMPLE: 


580XXXXX-003 IS THE L DIMENSION OF A 3 METER CABLE 
ASM. TOLERANCE OF THE CABLE ASM LENGTH SHALL BE PER 
TABLE I. 


SOLDER CONNECTOR (ITEM 2) TO PWB (ITEM 3) PER 58053700. 


MARK PER 58053700. 


TERMINATE CABLE (ITEM 8) TO PWB (ITEM 3) PER TABLE II 
WIRE LIST AND 58053700. EXTENSION OF CABLE'S CENTER 
CONDUCTORS BEYOND THE BOTTOM SIDE OF PWB (ITEM 3) SHALL 
BE .75 MM (.030 INCH) MAX. SOLDER CONNECTIONS AND EPOXY 
COAT PER 58053700. 


THERE SHALL BE NO EVIDENCE OF THE CABLE'S JACKET MATERIAL 
HARDENING AS A RESULT OF THE SOLVENT CLEANING PROCESS. 


TERMINATE CABLE (ITEM 8) TO CONTACTS (ITEM 13) PER 
58053700 AND INSTALL INTO CONNECTOR (ITEM 6) PER TABLE II 
WIRE LIST. 


MARK PER 58053700 AS A UL LISTED LOGIC CABLE ASM USING 
DRAWING NUMBER 58034110, TAB NUMBER, AND REVISION LETTER 
AS THE. ASM IDENTIFICATION. 


GAP BETWEEN THE CONNECTOR'S (ITEM 6) PLASTIC BODY AND 
SLEEVING (ITEM 12) SHALL BE 5 MM (.197 INCH) MAX. 


APPLY TAPE (ITEM 7) TO BOTH SIDES OF CONNECTOR (ITEM 6) 
IN THE APPROXIMATE LOCATION SHOWN. 
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NOTES (CONTINUED) : 


SCREWS (ITEM 18 AND ITEM 19) ATTACH COVER (ITEM 1) TO PWB 
(ITEM 3). 


APPLY TAPE (ITEM 17) TO CONNECTOR HOUSING (ITEM 10) As 
SHOWN. 


LEADS OF CONNECTOR (ITEM 2) SHALL NOT HAVE ANY SOLDER 
BEYOND DIMENSION SPECIFIED. 


HOLD DOWN WIRE (ITEM 21) TO BE INSTALLED PER 58053700 AND 
SHALL HAVE A MAX EXTENSION BEYOND BOTTOM SIDE OF PWB 
(ITEM 3) OF .75 MM (.030 INCH). 


CABLE TERMINATION NOT SHOWN IN ORDER TO MORE CLEARLY SHOW 
THE AREA TO WHICH THE EPOXY (ITEM 20) IS RESTRICTED. THE 
HEIGHT OF THE CURED EPOXY SHALL BE 2.21 MM (.087 IN. 
MAX. | 


VIEW B IS SHOWN WITHOUT COVER (ITEM 1) INSTALLED. 


JACKSCREWS OF CONNECTOR (ITEM 6) TO BE ASSEMBLED AS 
SHOWN. 


PINS 02, 05, 08, 13, 16, AND 19 ARE GROUNDED TO CABLE 
SHIELD IN Pl. 


CABLE ASM SHALL MEET THE COMPLETED CABLE ASM REQUIREMENTS 
OF 58053700. 


THIS CABLE ASM IS GOVERNED BY PURCHASE SPECIFICATION 
58053707. ; 
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THE INFORMATION CONTAINED IN THIS DOCUMENT IS PROPRIETARY TO HONEYWELL INFORMATION SYSTEMS 
AND I$ INTENDED FOR INTERNAL HONEYWELL USE ONLY. SUCH INFORMATION MAY BE OISTRIBUTED TO 
OTHERS ONLY BY WRITTEN PERMISSION OF AN AUTHORIZED HONEYWELL OFFICIAL. THIS RESTRICTION 


OOES NOT APPLY TO VENDOR PROPRIETARY PARTS THAT MAY BE DISCLOSED IN THIS DOCUMENT 


TAB-001 OF THIS DRAWING SHALL BE USED ONLY FOR ADVANCE 
ORDERING OF MATERIAL. THE CONDUCTOR LENGTH SPECIFIED IN 
TAB-001 IS AN AVERAGE LENGTH TO FACILITATE ADVANCE 
ORDERING. 


THE TAB NUMBER (EXCEPT TAB 001) SPECIFIES THE CABLE ASM 
LENGTH IN METERS. 


EXAMPLE: 


580XXXXX-003 IS THE L DIMENSION OF A 3 METER CABLE 
ASM. TOLERANCE OF THE CABLE ASM LENGTH SHALL BE PER 
TABLE I. . 


SOLDER CONNECTOR (ITEM 2) TO PWB (ITEM 3) PER 58053700. 


MARK PER 58053700. 


MARK PER 58053700 AS A UL LISTED LOGIC CABLE ASM USING 
DRAWING NUMBER 58081041, TAB NUMBER, AND REVISION LETTER 
AS THE ASM IDENTIFICATION. 


TERMINATE CABLE (ITEM 7) TO PWB'S (ITEM 3 AND ITEM 15) 
PER TABLE II WIRE LIST AND 58053700. SOLDER CONNECTIONS 
AND EPOXY COAT PER 58053700. 


SCREWS (ITEM 18 AND ITEM 19) ATTACH COVER (ITEM 1) TO PWB 
(ITEM 3). 


THERE SHALL BE NO EVIDENCE OF THE CABLE'S JACKET MATERIAL 
HARDENING AS A RESULT OF THE SOLVENT CLEANING PROCESS. 


LEADS OF CONNECTOR (ITEM 2) SHALL NOT HAVE ANY SOLDER 
BEYOND DIMENSION SPECIFIED. 


HOLD DOWN WIRE (ITEM 25) TO BE INSTALLED PER 58053700 AND 
SHALL HAVE A MAX EXTENSION BEYOND BOTTOM SIDE OF PWB 
(ITEM 3) OF .75 MM (.030 INCH). 


THE INFORMATION CONTAINED IN THIS DOCUMENT 1S PROPRIETARY TO HONEV WELL INFORMATION SYSTEMS 
ANDO 1S INTENDED FOR INTERNAL HONEYWELL USE ONLY. SUCH INFORMATION MAY BE DISTRIBUTED TO 
OTHERS ONLY BY WRITTEN PERMISSION OF AN AUTHORIZED HONEYWELL OFFICIAL THIS RESTRICTION 
DOES NOT APPLY TO VENDOR PROPRIETARY PARTS THAT MAY BE DISCLOSEO IN THIS DOCUMENT. 
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| NOTES (CONTINUED) : 


CABLE TERMINATION NOT SHOWN IN ORDER TO MORE CLEARLY SHOW 
THE AREA TO WHICH THE EPOXY (ITEM 24) IS RESTRICTED. THE 
HEIGHT OF THE CURED EPOXY SHALL BE 2.21 MM (.087 IN.) 
MAX. 


VIEW B IS SHOWN WITHOUT COVER (ITEM 1) INSTALLED. 


SCREWS (ITEM 8) ATTACH COVER (ITEM 10) TO CONNECTOR 
CASTING (ITEM 9). 


CABLE (ITEM 7) SHALL BE SECURELY CLAMPED TO CONNECTOR 
CASTING (ITEM 9) USING STRAIN RELIEF (ITEM 13), SCREWS 
(ITEM 6), AND TUBING (ITEM 26). WHEN INSTALLED, TUBING 
(ITEM 26) SHALL EXTEND WITHIN DIMENSION SPECIFIED. 


rere ala 8) ATTACH PWB (ITEM 15) TO CONNECTOR CASTING 
ITEM 9). 


VIEW C IS SHOWN WITHOUT COVER (ITEM 10) INSTALLED. 


PINS 02, 05, 08, 13, 16, AND 19 ARE GROUNDED TO CABLE 
SHIELDS IN BOTH Pl AND P2. 


CABLE ASM SHALL MEET THE COMPLETED CABLE ASM REQUIREMENTS 
OF 58053700. 


THIS CABLE ASM IS GOVERNED BY PURCHASE SPECIFICATION 
58053732. ; 
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NOTES: 


1. MARK PER 58053700. 


2. INSTALL SHIELDS (ITEM 2 AND ITEM 3) ONTO CONNECTOR (ITEM 
1). 


TABLE 1 wine Vist 


3. TERMINATE TWISTED PAIR WIRES OF CABLE (ITEM 6) TO CONTACTS 
(ITEM 10) AND CRIMP PER 58053700. INSTALL TERMINATED 


CONTROL WIRES INTO CONNECTOR CITEM 9) PER TABLE I WIRE LIST. 
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5. MARK PER 58053700 AS AN UNLISTED LOGIC CABLE ASM USING 
DRAWING NUMBER, TAB NUMBER, AND REVISION LETTER AS THE ASM 
IDENTIFICATION. 


UNUSED TWISTED PAIR WIRES FROM CABLE (ITEM 6) SHALL BE 
SECURED TOGETHER SEPARATELY USING SLEEVING CITEM 7) AS 
SHOWN FOR USE AS SPARES. 
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7. MAXIMUM UNTWIST FOR CABLE (ITEM 6) TWISTED PAIRS SHALL BE 
25mm/1.0 INCH. 


8. ASSEMBLE CONNECTORS (ITEM 9) TO PLATE CITEM 12) OR ITEM 
13, AS APPLICABLE), AS SHOWN. USING HARDWARE (ITEM 8). 
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10. INSTALL BAR (CITEM 15) TO PLATE (ITEM 14) USING SCREWS 
(ITEM 16) AND WASHERS (ITEM 17 AND ITEM 18). 
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FOR STRAIN RELIEF, SECURE WIRES USING CLAMP (ITEM 5) AS 
SHOWN. 


INSTALL INDIVIDUAL LABELS WHERE SHOWN. 


CABLE ASM SHALL MEET THE COMPLETED CABLE ASM REQUIREMENTS 
OF 58053700. INSTALL INDIVIDERAL LABELS AS SHOWN. 


CABLE ASM QUALITY ASSURANCE PROVISIONS SHALL BE PER 
SECTION 4 OF 58053700. 


INTERNAL CABLE ASM PREPARATION FOR DELIVERY SHALL BE PER 
SECTION 5 OF 58053700. 


SHEET REV 
7 | 


@ 
tale fs teT Tt 
A 
: 
i) 
hed 
z= 
x 
La 
- 
Z 
x 
- 
iz 
= 
z 


CABLE ASSEMBLY 


ieee cee BULK HEAD 
SB0870 723 


IZE REVISION STATUS FOR 


Ee 
E Fs) 


8 
~P 
VQ 


ee ee 
gece 
+ iianiniiill 


Lao. 
REVISION STATUS FOR EACH PAGE SHEET OR 
GROUP IS SHOWN BY LAST ENTRY IN THE 
CORRESPONDING NUMBERED COLUMN 


3 pist. /I\A 


“MADE BY Crm eobehoe We 


APPROVED. /. goa 


SIGNATURE 


PHOENIX ARIZONA 


AUTHORITY 
LEVEL 4 —— 
B \PHAbGEOS6 
HONEYWELL iNEORMATION SYSTEMS INC. - 


99E0P IVI -VP ONINNYS 


ca " Nt dremnageepere, . . . 
i elias. tela alia iin eae mi ahaa the pad 


oe le a a ee = a ene 


Pm 0 oO 1 mM mM Ee WM = 


— 


7 7D DF DMO DO a4 


> D0 WD DW Yr «- 


43C175991P1 
58035970-001 
98016519-001 
878BeeeP 150 
878B22eP090 
43A216152P15 
878BeeePO6O 
4 3B1 3894 3Pe 
4 3B2e°23079P 18 


4 3Bee3079P 104 


43C142270P8 
43A167256P2 
5808284 1-002 
58082879-00e 
58082879-001 
58060950-030 


2 ee nee ee, TS re ern an ecru one ane SO RS 2 ee a ne ee ee 
: 4 


PD 86/05/13 *SECTION- 1+ A 58082783 1/2 B 
001 

P CONNECTOR 88PIN 1 "EA 
W COVER,CONN BRACKET ! EA 
W SHIELD CONN EA 
V SLEEVING Fe IN 
V SLVG SHRINKING 12 IN 
V CABLE TWPR 40 IN 
V SLEEVING THERMO 3 IN 
P SCREW LOCK ASM. 2 EA 
W CONN SUB-MIN CR 2 EA 
W SOCKET ue EA 
V CLAMP CABLE 4 EA 
V WIRE MACH WRAP 36 IN 
A PLATE, BULKHEAD l EA 
P CONNECTOR PLATE Fe EA 
P CONNECTOR PLATE INTCH EA 
D LABEL 


INT BLKHD CABLE ASM 


A 58082783 ive" 8 


Mm 
> 


Sh ek Mim mn cee 


PD 86/05/13 *SECTION- 4+ A 58082763 e/F B | 

j 

001 | 

16 A S8041104-593 —-V SCREW,CR RECES, P Hp 2 EA. 
17 A 58041134-5g0 V LOCKWASH SPR ST M Fe | EA | 
18 A 58020396-005 W WASHER INSULATING 2 EA 
| 

i 

J 


| ene epee, 


INT BLKHD CABLE ASM 


A 28082783 e/F B 


OO + ee ae cee 2 aera, 


— ee 


580382783 


ee en ee ee ew 


SPEC. 


58053700 


REF. 


(2X) 


.50 


1.00+/- 


50 


51+/-13 
2.00+/-. 


WZ 


\ 
es x OT'-/+00'T 


11 


(2X) 


10 


A 


51 
020 
SH 


-2S+/=. 


6.75+/-. 


58082783 


OwG NO 


sd 


VIEW-A cox) 


Honeywell 
HONEYWELL INFORMATION SYSTEMS 


S°2-/+¢°S2 


1NaRMNnNIOG Siw WI GASOTIISIOA 38 AVM LVHE SLBVd ABVLAINdGOUd YOONIA O1 Alddv 10N $300 
WOTADIMLS3IY STHL “VWIDLSIO TI3FMAINOM GIZINONINY NY 430 NOISSIMB3d NILITUM AB AINO SU3HIO 
OL GILNGIBISIG 38 AVM NOTLYNNOUNI HINS ATNO 3SN VIIMAINOH IWNBIINI BOS GIONILINI Si NY 


SMBILSAS NOLLVNMOANI TIBMABNOW OL ABVIFINdGONd SI LN3NNIOD STHL NI GAINIVANOD NOLLVNUO4NI BHI 


ee 
” 
TY 
- an 
e Pad Ld x 
a ra 
slie | z 
_j 2 
uJ Li = = <— 
pa - Oo mS 
m| San 
fo) = & cr) 
nj wn ~~ © a a 
al Ve) o © 
ae 3522 | 8 
+| + ei meo s = = 
a 
n| =|) ° 4a = oO 
nt a.- a x 
” ul _ 
" = — Il: w 
> z rf ao : 
pa | {  } = © 
a 4 = = 
= — = 
tal | 
WY > © 
a 7) bu O 
mt <_ & = 
a) a 
os re LJ pA 
+ + | la . 
° co Wn 
o eS re . us 
me Seyi = 
ual f—2 (2-4 
< = 
= y 
-— 
= 
4 


Ya 
we 

= % 
o 

zw 
- 
os 
wn“ 
cS 
° 
tas 
oO 
z 
<q 
« 
tae 
a 
Pay 
= 


« 
wi 
a 
2 
4 
°o 
i 


MILLIMETERS 


FOR DOCUMENT STATUS, 


UNLESS OTHERWISE SPECIFIED 


FIGURE 1, 


z 
Q 
“ 
~~ 
ao 
~ 
«a 
~ 
z 


PROJECTION ©} =} 


None) 
NONE 
[eae Caer (ane NRE 


OIMENSTONS= 


UN3HNIOO STHL NE GISOTISIO 38 AVW LVHL SIBVG AUVIE9IEdOd BOONIA O1 Alday {ON $300 
MOLLITBAS3U SENL “BVIDTSIO TIIMAINOH GIZIVONINAY NY 40 NOISSINU3d N3LL1TUM AG AINO SBINLO 
OL GILAGIMASIG 32@ AVM NOLTLVMBOZNE HONS ‘“AINO 3SN TISMASNOH I¥NURZINI BOS DGIONILNI SI ONY 


SIILISAS NOLLVYNBOANI VT3IMAANOH OL ABVL3ETECOUd S1 ANIWNIOD SIHL NE G3NIVINOD NOLIVWEOINE JHL 


71A 


DISTR CODE: 


58082783 


TABLE I wire List /A\/\ 


58082783 


Coin -« a2 o t~] 
NiO ™N aon - 
cy 


J02 28 


™ 
i~} 
N 
° 
~” 


RAO2 
RA1} 


JO1 31 


RCOO 


< 

= 

< 

a 
N™ 
oe 
-~ 
t~] 

awd 

} ” 

(> 4 

- 

2 

(>) 

Oo 


Honeywell 


YWELL INFORMATION SYSTEMS 


AMAWNIOD SIL MI G3ISOIISIGC 3G AVM AVHL SLUVd AUVIZIUdOUd YOONIA 01 Aldd¥ LON $300 
WOLLDEMAS 3M Sims WID1490 T13IMAINOH OIZINOHINY NY 40 NOISSIWMId NILLIUM AG AINO SH2HIO 
OL G3ANGIBASIG 320 AVW NOLLVWYOINI HINS “AINO JSNM 173MA3NOH TWNUZLNT BOd QIONTINI SI ONY 


SMZLSAS NOLLVNUOANT TIBMABNOW OL AUVLIINdOd $1 LNAIWNDOO SIHL NI G3NIVINOD NOLLYAMOINI BNL 


(13) 


web ciety wy 
t OO: 
= ~ 
GL 
CO 
©: 
©o' 
uu | 
Ta) 
~— 
r] 
~ ms = 
x8 - © 
n z - 
~~ = © 
a -J 
—- cm. oO 
~ ~~ 
pa ro ] = ° 
~ oO pam F = 
> 
wn OQ 
. 0 ged uJ 
— 
<< 
— 
Oo 
fa 4 


Honeywell 


HONEYWELL INFORMATION SY 


AMAWNION SIHL NI O2S019S10 36 AVM LYHL SiUVG ABVI3INdOMs BOONIA O1 Alddv LON S300 
MOTADIMIS3U SIHL | 3W191530 373MA3NOH GIZ1¥OHING NY 40 NOISSIAEad N3LL13M AG AIND $4¥39M10 
OL QIINGIBLSIO 26. AVA NOTIVNBO ANE HONS “AINO 3SA 1793MA3N0H TWNBBINT: Od OF0N2INT $] hy 


SMALSAS NOLL VMNOSNA TISMASNOM OL AUVIZIEdONd SI LN3WNIOG SITHL NI Q3INIVING? MOTE WONG dN! th 


— ad 


WwW 


a 


wn 


THIS RESTRICTION 
ao 


BE DISTRIBUTED TO 
THIS DOCUMENT 


~ 


ao 


SUCH INFORMATION MAY 


SSION OF AN AUTHORIZED HONEYWELL OFFICIAL. 


0 


fo) 


PrP ePee bebe bP eee 


1 
THE INFORMATION CONTAINED IN THIS DOCUMENT [5S PROPRIETARY TO HONEYWELL INFORMATION SVSTEMS 
HONEYWELL USE ONLY. 


COES NOT APPLY TO VENOOR PROPRIETARY PARTS THAT MAY BE DISCLOSED IN 


AND 1S INTENDED FOR INTERNAL 
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NOTES: 


MARK PER 58053700. 


INSTALL SHIELDS (ITEM 2 AND ITEM 3) ONTO CONNECTOR CITEM 1). 


TERMINATE TWISTED PAIR WIRES OF CABLE (ITEM 6) TO CONTACTS 
(ITEM 10) AND CRIMP PER 58053700. INSTALL TERMINATED WIRES 
INTO CONNECTOR (ITEM 9) PER TABLE I WIRE LIST. 


TWISTED PAIR WIRES OF CABLE (ITEM 6) SHALL BE FIRST LEVEL 
WIRE WRAPPED TO PINS OF CONNECTOR (ITEM 1) PER 58053700 USING 
TABLE I WIRE LIST. JUMPER WIRES CITEM 12) ARE TO BE SECOND 
LEVEL WRAPPED. 


MARK PER 58053700 AS AN UNLISTED UL LOGIC CABLE ASM USING 
DRAWING NUMBER, TAB NUMBER, AND REVISION LETTER AS THE ASM 
IDENTIFICATION. 


UNUSED TWISTED PAIR WIRES FROM CABLE (CITEM 6) SHALL BE 
SECURED TOGETHER SEPARATELY USING SLEEVING (ITEM 7) AS SHOWN 
FOR USE AS SPARES. 


MAXIMUM UNTWIST FOR CABLE (ITEM 6) TWISTED PAIRS SHALL BE 
25mm/1.0 INCH. 


ASSEMBLE CONNECTOR (ITEM 9) AND STRAIN RELIEF (ITEM 14) TO 
PLATE (ITEM 13) AS SHOWN, USING HARDWARE (ITEM 8). 


APPROXIMATELY 203mm (8 INCHES) OF SLEEVING (ITEM 5) SHALL 
COVER CABLE (CITEM 6) TWISTED PAIRS AND” EXTEND WITHIN 
DIMENISION SPECIFIED. 


FOR STRAIN” RELIEF, SECURE WIRES USING CLAMP (ITEM 11) AS 
SHOWN. 
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L cose - (RESERVED) 
M ccnee ~ BARE SOLID 43R111126 
N sercee TW. PR, 43540180043 
P ecceee WIRE WRAP G/D #24 434127043 
Q se--e- KYNAR TW. PR. SOLID 434175958 
R werer= WIRE WRAP G/D #30 434167256 
S seeeee 1/C SHLD STRND 8788285 
T e2-e-=- CABLE STRAP 438228384 
| U ve2e-= JUMPER 43a108800 
i Vv ee ae A. C. 3 COND, WIRE 12A82350 
| UW -e---- BUSS-BAR JUMPER 438111125 
KX eere-- 30 AWG RIBBON CABLE 58005026 
| Y eo-e- - 27 AWG RIBBON CABLF 58005027 
: 7 erree= 75 OHM COAXTAL CABLE 58000062 
WIRE SIZE 
CODE GAGE (AWG) = ee ee renee r eee nee eer ge eo ee Pee re 
ae | I PIN CODING AS FOLLOWS - OA = UPPER CASE A 
R ---¢- 6 1 AA = UPPER CASE AA 
C ee--- 8 (LO) I 1A = LOWER CASE A 
N -e--e- 10 (LO) I 2A + LOWER CASE AA 
Fo ----- 12.(L0) Se eseserset ere een ees cete eae sic ee maria 
F encce 14 
G ee--- 16 
H we--- 18 NOTE: 
J ceee- 20 ON TWISTED PAIR WIRING, THE LIGHTER 
K encc- 22 COLOR WIRE IS THE GROUND WIRE, DARKER 
L ceeee 24 WIRE THE SIGNAL. 
M wcnee 26 
N cecee 28 
P wee-- (NONE) 
Q en--- 30 
R se-2- 8 (HIGH) 
S ceee- 10 (HIGH) 
T eere- 12 (HIGH) 
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| REV | AUTHOR ITY 
| BY PHAOXSS82 840CT28 
SIGNAL NAME SIGNAL NAME PAGE SIGNAL NAME SIGNAL NAME PAGE 
$BP-CLK Bag 0 D-AZ¢119 46.9 OQOAI- INIT-@S1¢ 199 : OE-2-9- 19° 199 28.0 
$BP- CLK9GQ1 7) 0-6PH° 180 47.9 QOEN-@0-2S9+ 109 21.8 OF-2-0-21°d10 28.8 
SCHP-RST gag 9 0-8P 1° 10d 47.8 OOEN-@1-8S2° 129 21.0 OE-2-@-21° 19g 28.8 
SCHP-RST 9810 0 0-8P2¢ 190 47.9 ODEN-@2-2S8° 188 21.8 OE-2-2-23¢908 28.8 
SCHP-RSTe 100 ‘0 0-8P3¢ 198 47.9 ODEN-@3-0S2e 108 21.8 OE -2-20-23° 199 28.0 
SCHP-RST° 110 9 0-BP4° 190 47.9 COTA-I-010-aSB¢ 198 21.8 DEN-SRHC* 128 38.0 
$CHP-IST-RST*Qa0 o 0-8PS¢ 19d 47.3 DOTA- I-011-8S8 188 21.8 DEN-B-ACK 1°800 37.0 
$0AUS@11 0 0-BP6° 199 47.8 OOTA-I-012-0SG¢ 198 21.8 DEN-B-ACK2¢gag 37.8 
$0AUeg21 n') 0-BP7° 198 47.8 OOTA-I-013-S¢e 198 22.0 DEN-OIN1-G°ag0 40.0 
$QAU-TOT-CLR°g12 O 0-CRC-CL* 100 44.9 OOTA-I-014-8SA¢ 182 22.0 OEN-OIN1-1*000 40.0 
$OBL-AN-NRST° 100 0 O-CRCAZ B10 46.2 OOTA-I-0i5-@S0¢ 108 22. DEN-EDAC-BYTES* 192 43.9 
SOOUBLE O00 7) O-CRCAZ* 100 45.0 ODTA- I-016-@S8° 120 22.0 OEV-A-SEL gag 21.8 
SOOUBLE * 108 7) O-CRCAZ 1°20 46.0 DOTA-I-017-2S¢e 108 22.9 DEV-A-SEL* 188 21.0 
SECC * 100 ‘0 O-CRCAZ2°000 46.0 DOTA-I-D1P-aSB¢ 10g 21.8 DEV-A-SEL*11 22.0 
SECC* 191 7) O-CRCAZ 3°00 46.8 DE - 16°08 24.0 OEV-A-SEL/ INHe 109 21.0 
$ED-DAUeaad 7) 0-DATACLKe 190 42.0 OE- 16119 25.0 DEV-B-SEL *aag 21.8 
$EO-DAU* 100 0 D-OTANOT eg 1d 42.9 DE-15-512° 108 25.0 DEV-B-SEL* 10g 21.0 
SED-DAUe 181 0 O-OTANOT® 10g 42.9 OE-16-64¢ 102 25.0 OEV-B-SEL* 110 22.9 
$LO-PQ-3° 100 7) O-ECC-CL* 12 44.8 OE-512¢ga8 24.9 OEV-B-SEL/ INHe 129 21.8 
$P-LATCHe 100 0 0-ED-P-ERRe 108 45.0 DE-512°1198 25.0 DEV-C-SEL°gag 20.0 
SP4CLRogod 7) D-EDAC-ERROR® 100 40.0 DE-64 ag 24.9 OEV-C-SEL° 102 20.8 
$PAR-OR-EDCL 20 7) D-EDAC-ERROR® 101 4.0 0E-640119 25.0 OEV-C-SEL* 119 20.0 
SPART-OR-ED-CL°@10 0 O-EN-ECC 10d 44.0 OE-8eg00 24.8 OEV-C-SEL/ INHe 198 21.0 
$PART-OR-ED-CL°@11 0 0- INH-S0X°22g 38.0 OE-8e119 25.0 OEV-0-SEL *a0¢ 20.0 
$PART-OR-ED-CL° 100 0 O- INH-ECC gga 44.8 OE-8- 16-512 188 25.0 DEV-0-SEL* 190 20.8 
$PART-OR-ED-CL° 101 v) 0-LAST-EDAC 9920 39.0 OF -8- 16-64¢ 108 25.9 OEV-0-SEL°11¢ 20.8 
SPARTIAL-CLRe@12 0 O-LAST-EDAC® 110 39.8 OE-8- 16-64-512¢ 109 25.0 DEV-0-SEL/ INHe 198 21.8 
$PART IAL-CLR*@22 0 0-LPd* 100 47.0 OF -8-64¢ 199 25.0 DEW-FEEDBACK® 108 31.0 
$SEL-ED*@ 10 0 O-LP 1° 199 47.9 DE-8-64-512° 199 25.8 DEW-FEEOBACK® 191 31.8 
$SEL-EDe 108 0 0-LP2° 190 47.8 OE-COR-BIT* 18 - 35.0 OFAULT-FLT-@S@¢ 109 22.0 
SSHIFT* 100 7) 0-ONE* 108 33.8 OE-CRC-ERR°G1¢ 36.0 OHI 1°19 36.0 
SSHT4C oad 7] O-ONE-LOAD?@10 42.8 OE-CRC-ERRe 102 36.0 OINDEX~- IOX-@S@« 1908 22.0 
SSHT4RC*O00 7) 0-ONE-LOAD* 192 42.0 O£-FBK-OUT* 102 28.2 DINIT-OINe 192 22.0 
SSHT4RNC° 100 ) 0-ONE-LOAD® 191 4.9 DE-FEEOBACKegg0 28.0 DINIT-DIN-@S@e 190 22. 0 
SSHT4HeGad rv) O-RD* 109 47.8 DE-FEEDBACKe 119 28.0 OMPADR- 12¢ 108 34.0 
SSHTSReQOG 0 D-RESET-SYNC*@Q0 43.0 DE-FEEDBACK® 111 28.0 OMPADR- 12°11 34.9 me 
SSHTSRWC* G00 7) 0-SB9g10 48.8 OE - IN-X@@e 180 26.0 OMPAOR- 13° 102 34.0 = 
SSHTCLK* 168 7) 0-Sd- 109 47.0 DE- IN-X92° 192 26.8 OMPADR- 13110 34.0 a 
$TOT-OR-EO-CLRe 108 an) 0-S1¢199 47.0 OE - IN-X63* 108 26.8 OMPADR- 14° 100 34.0 un 
$TOT-OR-EO-CLRe 101 0 0-S2¢108 47.8 OE - IN-X@9¢ 1¢0 26.4 OMPADR- 14118 34.8 Sas 
$TOT-OR-ED-CLRe 182 7) 0-53° 198 47.6 DE- IN-X 18° 188 26.0 OMPADR- 15° 108 34.8 as) 
+5V-@9ME-90 o 0-S4° 190 47.9 OE - IN-X12° 194 26.0 OMPADR- 15° 116 34.0 Wn 
B-FULL* 100 a) 0-S5° 190 47.0 DE~ IN-X13¢ 100 27.0 00- 16°98 25.0 
B-Pa-gad ‘0 0-SW-de 108 40.0 DE- IN-X14° 108 27.0 09- 16110 26.0 C 
B-P19Agd 0 0-SW-1° 102 49.0 DE- IN-X1S¢ 198 27.0 DO- 16-512 100 26.8 
B-P2-g0g rv) 0-SW-2¢ 108 40.0 OE - IN-X2@¢ 102 27.8 00-16-64¢ 109 26.8 
B-P3*000 r) 0-SW-3° 100 40.0 OE- IN-X21° 100 27.0 00-512¢g9¢ 25.0 
B-REP*ggo 47.9 0-SW-4¢ 199 41.8 DE - IN-X22¢ 190 27.8 00-512¢119 26.0 
B-REP*119 48.9 0-SW-S¢ 10d 41.8 DE-IN-X23°108 | 27.0 00-6490 25.0 
BREG-@0° 110 40.0 0-SW-6¢ 100 41.9 DE - INH-FBK*@gp 28.0 00-649 110 26.0 
BREG-O1¢ 119 49.0 0-SW-7¢ 108 41.8 DE-OR-O-CRC *ag0 39.2 C0-8-g20 25.0 
BREG-H2¢ 118 40.0 0-SW-Pe 190 41.8 OE-OR-0-ERR*Oga 49.8 00-8¢11¢ 26.0 
BREG-@3¢ 11 49.9 0-WR-RDe 109 47.0 OE-SET-na4° 109 31.0 00-8- 16-512¢ 190 26.0 
BREG-04¢ 110 41.9 D4ERRe Gad 49.8 OE-SET-W@8* 19 31.8 00-8- 16-64° 199 26.0 
BREG-@5¢ 110 41.9 050x910 24.6 DE-SET-W12°10¢ 31.0 00-8- 16-64-512° 192 26.0 
BREG-@6¢ 110 41.9 0S50X° 198 24.0 DE -SET-W16« 10g 31.0 00-8-64 19g 26.8 
BREG-@7° 110 41.0 DSLAT® 108 38.0 DE-SET-W20° 190 31.0 00-8-64-512¢ 198 26.0 
BREG-Pe11 41.9 DATA-WRITE O20 43.0 OE-SET-x94° 100 27.9 
CMO-WRITE $930 39.8 DATA-WRITE*@Q 1 4.0 OF-SET-xg8¢ 180 27.0 
CMO-WRITE* 120 39.0 OBRD-SEL* 102 22.8 DE-SET-X12¢ 199 27.0 a ae 
CMD-WRITE* 148 39. OBRD-SEL-2-@S@° 100 22.0 DE-SET-x 16108 27.8 C126°86 
D-ANY4ERR* 00g 48.0 DBREG-ACK® 109 43.0 OE-SET-X28¢ 199 28.0 
D-AZ*g0g 45.0 DBSTBegaa 42.8 O€-2-- 19° 198 27.9 HONEYWELL 
D-AZ*900 46.9 OCONT/SWO* 100 21.0 DE-7-8-19* 100 28.08 HONEYWELL INFORMATION SYSTEMS 
D-Az ggg 45. OCOUNT-OUT-@S¢° 190 21.0 DE-2-@- 19° 10g 27/9 LOC ceo PHOENIX, ARIZONA U.S.A. 
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7 6 5 3 2 1 
PHAOXSS82 e40CT20 
SIGNAL NAME SIGNAL NAME PAGE SIGNAL NAME SIGNAL NAME PAGE H 
00-COR-81T* 100 OSEL-ED¢ 120 41.9 FCMD-OCB* 100 GNO-@0M-28 7.8 
00-CRC-ERReO1d OSET-BREG-ACK« 100 37.8 FCMO-OCO-dS@° 100 GNO-@@ME 5.2 
O0-CRC-ERRe 100 OSET-CREG-FULL © 100 39.0 FCMO-OC Le 108 GNO-@2N-28 79 
00-FBK-OUT* 100 OSET-ED-ERR* 199 49.0 FCMD-OC 1-0S@¢ 100 GNO-2P-28 8.2 
00-FEEDBACK*a9g OSET-EDAC-BYTES* 100 43.0 FCMD-O0C2¢ 100 23.8 GNO-22P-08 9.0 poet 
O0-FEEDBACKe 110 OSET-LAST-BIT*100 33.0 FCMD-0C2-2S@¢ 100 23.8 GNO-@0PE 5.8 
DO-FEEDBACK* 111 OSET-LAST-BYTE* 164 39.0 FCMD-0C3¢ 100 23.8 GNO-220-08 8.2 
00- IN-X8a° 120d OSET-PO-39919 48.0 FCMD-0C3-2S0¢ 100 23.0 GNO-@0R-28 14.9 
DO- IN-x02¢ 120 DSET-PQ- 3100 48.2 FCMD-OC4« 100 23.0 GNO-@0S-28 14.8 
O0- IN-X23* 100 DSR-RD-SRI-@Sd° 100 22.9 FCMD-DC4-dS@¢ 100 23.8 GNO-@2T -38 7.8 F 
DO- IN-X29¢ 190 OSTART -COUNT #310 38.2 FCMO-OCS¢ 102 23.0 GNO-22TE 5.0 
O0- IN-x 1° 190 OSTART-COUNT* 102 38.2 FCMD-0C5-0S¢¢ 108 23.8 GNO-@2u-28 7.8 
D0- IN-X 12° 100 OZERO-COUNT *200 38.0 FCMD-OCPs 100 22.8 GNO-@0V-28 3.0 
DO- IN-X 13° 100 OZERO-COUNT +201 4.8 FCMO-OCP-SB° 100 22.8 GNO-@OVE 5.2 
O0- IN-X14° 190 DZERO-COUNT® 112 38.0 FCMD-OCSe 100 23.0 GNO-@2W-28 3.0 
00- IN-X 15¢ 100 ECC-LAT* 100 41.8 FCMD-OCS-@SD¢ 100 23.0 GNO-@0x-28 14.8 
D0- IN-X20° 109 EO-CLR-OR-DTA® 100 44-9 FCREG-ACKe 119 41.4 GNO-@9A-28 9.9 
O0- IN-X21¢ 100 : ED-READY* 192 48.0 FCREG-ACKe 129 41.0 GNO-298-28 9.0 
O0- IN-X22¢ 100 EDAC-4STB¢200 38.0 FCREG-FULL 000 39.8 GNO-@9BE 4.8 
OG- IN-X23¢ 100 EDAC-SBX-STB9aag 38.0 FCREG-FULL® 199 39.0 GNO-29C-28 11.8 
00- INH-FBK ggg EDAC-BYTES# 120 41.8 FCREG-FULL®110 35.8 GNO-@90-28 11.8 E 
O0-SET-Wa4 100 EDAC-BYTES® 132 41.8 FOEV-SEL-2° 108 22.8 NO-@9DE 4.0 
00-SET-Wa8° 10d ; EDAC-CLEAR*42 37.8 FOEV-SEL-2-252¢ 100 22.8 GNO-Q9€ -28 11.4 
00-SET-W12¢ 10d EDAC-CLEAR® 130 37.8 FOEV-SEL-3¢ 100 22.8 GNO-2SE -28 13.0 
j CO-SET-W16¢ 108 : EDAC-CLEAR® 158 44.0 FOEV-SEL-3-858 108 22.8 NO-@9FE 4.0 
00-SET-W2B¢ 109 EDAC-DATA-Ps 109 35.8 FOTA-M-OM1° 100 22.0 GNO-89G-28 3.0 
i 00-SET-x24° 102 ; EDAC-STB° 130 38.0 FOTA-N-DM1-0SB° 109 22.8 GNO-29G-88 10.8 — 
i 00-SET-x08* 10d j EDAC--STB° 14g 41.4 FOTA-0-010° 199 23.0 GNO-@9H-28 19.0 
i 00-SET-X12¢ 102 EN-DTA-A- 150° 109 14.9 FOTA-0-010-0S0¢ 198 23.0 GNO- SHE 5.8 
00-SET-X16° 10d EN-DTA-A- 1530 198 6.8 FOTA-0-D11°10¢ 23.2 GNO-23J-08 11.8 
00-SET-x20+ 109 EN-DTA-A- 159° 102 14.8 FOTA-0-011-0Sd¢ 100 23.0 GNO-29K -28 11.8 
i 00-2-- 19¢ 198 EN-DTA-B- 150° 102 15.8 FOTA-0-Di2° 100 23.0 GNO-@9KE. 5.2 
DO0-2-G- 19° 190 EN-DTA-B- 1Sd¢ 102 6.2 FOTA-0-012-0S0° 100 23.0 GNO-@9L -28 12.8 0 
j 00-2-- 19° 190 EN-DTA-B-1S5H¢ 100 15.8 FOTA-0-013¢ 100 23.2 GNO-@91 -28 13.0 
00-2-4- 19° 100 ; EN-DOTA-C- 150° 109 15.8 FOTA-0-013-0S0° 100 23.0 GNO-29N-28 10.8 
00-2-8-21¢010 : EN-DTA-C- 150° 100 6.0 FOTA-0-014° 109 23.0 GND-B9N-08 10.8 me 
i 00-2-8-21> 100 0.0 EN-DTA-C-1S5B¢ 109 15.8 FDTA-0-D14-0S0¢ 100 23.0 GNO-29P-08 12.0 ae 
i i 00-2-4-23+000 2.8 EN-DTA-D- 152° 100 6.0 FOTA-0-015¢ 19 23.8 GNO-@SPE 5.8 a 
ios 00-2-20-23¢ 100 30.0 EN-DTA-D- 150+ 190 15.8 FOTA-0-015-S9¢ 198 23.0 GNO-290-98 12.8 un 
{ DOPER-OP I-@S0* 190 2.0 EN-OUTLAT® 100 48.8 FOTA-0-016¢ 190 23.2 GNO-29R-28 12.8 ae 
' DOW-FEEDBACK® 108 32.0 ENABLE-OPI* 102 6.2 FOTA-0-016-0S0° 190 23.8 GNO-29R-28 14.9 @ 
{ DOW-FEEDBACK® 101 32.0 ENABLE-OPI* 192 21.0 FOTA-0-D17* 100 23.8 GNO-@9RE 5.0 in 
OPSREADY gad 13.0 ENABLE-OP I*110 21.8 FOTA-0-017-0S0¢ 100 23.8 GNO-@9T -28 10.0 
i oe, € OPSREADY «110 13.0 ENABLE -SENSE © 190 21.8 FOTA-O-D1P* 160 23.0 GND-@9TE 5.0 C 
A of ORD-PR-DEV-2S0° 100 21.4 ENABLE-SENSE® 102 6.0 FOTA-0-D1P-0SBs 108 23.8 GNO-29uU-@8 11.8 
f 8 DREG-8°820 24.8 ENABLE-SENSE® 110 21.8 FLAST-BITs 100 39.0 GND-@9U-28 10.8 
‘| DREG-O+ 110 24:9 EVEN-PAR® 100 45.0 FLAST-BYTE* 109 39.0 GNO-29V-28 12.8 
| OREG- 19820 24.9 F-ACK*aag 43.9 FMPEDRO® 100 43.0 GNO-@9VE 5.0 
_ [ ae OREG-1°110 24.9 F-ACKe 19 43.0 GNO-@GA-08 6.8 GNO-@9W-28 12.0 
Tae OREG-2°020 24.9 F-EDAC-BYTES*B00 43.0 GNO-008-@8 6.0 GND-9X-28 13.8 
DOES DREG-2¢110 24.9 F-EDAC-BYTES® 190 43.0 GNO-@28E 4.0 GND-29X-28 14.9 
| i DREG- 3°28 24.8 F -EDAC-ERROR® 180 49.0 GNO-@@C-@8 8.0 GNO- 18A-28 14.9 
i OREG-3¢119 24:9 F-EDAC-ERROR® 110 35.8 GNO-@90-28 7.0 GNO- 180-28 15.8 
-t _ DREG-4°028 24.8 F-EDAC-READY* 109 48.8 GNO-@90-88 8.0 GNO- 188-28 15.8 
' 8 OREG-4°110 24.9 F-EDAC-READY® 11d 35.0 GNO-@@DE 4.9 GNO- 188-28 16.8 B 
: DREG-5¢420 24:9 F-PAR*¥ad 45.8 GNO-O@E -28 13.0 GNO- 18C-28 16.0 
$5 OREG-5° 110 24.0 F-PAR® 109 45.4 GNO-@OF -88 13.8 GND- 180-28 18.0 
i! DREG-6°020 24.9 FB-ACK-RES*200 43.0 GNO-@26-28 6.8 
- DREG-6* 110 24.9 FB-ACK-RES* 110 43.0 GNO-@2H-08 6.0 
if DREG-7°020 24.0 FB-REG-FUL® 110 37.0 GNO-@@H-28 7.0 smiarnitins Mes 
s OREG-79119 24.0 FB-REG-FUL* 120 41.8 GNO-Q@HE 4g C128726 
i; OREG-P* 110 41.0 FBREG-ACK*@2g 37.0 GND-@J-28 8.8 
HH OSE -HReO0 43:2 FBREG-ACK* 100 37:0 GNO-@@K-28 8.0 HONE YWELL | 
| OSEL-ED*@2¢ 47.8 FBSTB*@08 42.0 GNO-@@KE 4.9 HONEYWELL INFORMATION SYSTEMS 
| i P OSEL-ED* 110 41.0 FBSTB 109 42.9 GNO-@1. -28 13.0 LOC C&O PHOENIX. ARIZONA U.S.A. P 
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9 8 7 6 5 4 3 1 
AUTHORITY DATE 
PHAOXSSB2 840CT20 
SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE TH 
GNO- 180-28 GNO-54L-88 T-013-8- 150° 182 ; I-0C2-8- 158° 180 4.8 
GND- 180E GNO-54M-28 1-D13-B- 150° 1a¢ 1.28 1-0C2-C- 150° 100 7.0 
GNO- 18£-98 GNO-540-8 1-013-C- 158° 19d 2:9 I-0C2-C- 150° 190 5.8 
GNO- 186-28 GNO-545-28 1-013-C-150¢ 100 5.8 I-0C2-0- 158° 100 59 
GND- 18E-28 GND-54T-@8 1-013-D- 150° 188 5.8 I-0C2-0- 158° 100 7-9 
GND- 18F-28 GNO-69G-8 1-013-0- 15g 18@ 2'9 1-0C3-A- 152° 192 4'g 
GND- 186-28 GNO-6@H-28 I-014-A- 158° 100 1.0 I-OC3-A- 150° 100 7.9 
GNO- 18H-@8 GNO-62U-88 1-014-A-158¢ 190 4:0 1-0C3-8- 158+ 199 8.9 
GNO- 18H-@8 GNO-62V-@8 1-0 14-B- 15@° 102 1.0 I-0C3-B- 158+ 102 4.9 
GNO- 18H-@8 GND-63A-28 1-0 14-B- 150° 122 5.0 1-0C3-C- 150° 1990 5.0 
GND- 18.J-28 GNO-6 38-28 I-D14-C- 150° 128 5.0 1-D0C3-C- 152° 100 8. 
GNO- 18K-28 GNO-63C-28 1-D14-C- 150 19d 3'9 I-DC3-0- 158° 193 9.2 
GNO- 18KE 5.6 GNO-63K-98 1-014-0- 158¢ 199 2.0 I-0C3-D- 158¢ 199 5.0 
GNO- 18-28 18.0 GNO-63L-08 32.0 1-014-D- 158° 190 5.0 I-0C4-A- 158 190 8.0 
GNO- 184-28 15.0 GNO-63M-g8 32.8 1-D15-A- 158° 100 1.8 1-DC4-A- 158+ 189 4.9 
GND- 18N-@8 16.8 GNO-630-28 49.0 1-0 15-A- 15° 188 4:9 1-0C4-B- 150° 190 4.9 
GNO- 18N-28 15.2 GNO-71V-g8 41.0 1-0 15-B- 150° 198 1.0 1-NC4-B- 158 190 8.0 
GNO- 18N-28 17.0 GNO-72K-@8 35.8 1-D15-B- 150° 198 4:9 I-DC4-C- 158° 189 5.8 
GND- 18P-@8 17.2 GNO-72L -28 35.8 I-015-C- 150° 100 5.8 1-DC4-C- 158 190 8.0 
GNO- 180-28 20.9 GNO-72M-28 34.0 I-015-C- 158° 100 3:4 1-0C4-0- 158° 109 9.9 
GNO- 18R-@8 18.9 GNO-72P-28 49.0 1-015-0- 152199 5.0 I-0C4-0- 15° 199 5.8 
GND- 18RE 6.0 GNO-720-98 41.8 1-015-0- 1S¢¢ 199 2.8 I-DC5-A- 15° 180 4:9 
GNO- 185-08 18.0 GNO-725-20 47.9 1-D16-A- 158° 120 4.9 I-0C5-A- 1S¢° 199 8.0 
GNO- 18T-@8 15.0 GND-82V-@8 43.0 1-D16-A- 158° 129 1.4 I-0C5-B- 158+ 190 4.0 
GND- 187-28 16.0 GND-82V-28 45.0 1-016-B- 150° 199 5.8 I-DC5-B- 15° 192 8.0 
GND- 187-88 15.9 GNO-8 18-8 36.8 I-016-B- 15@¢ 199 1.8 I-0C5-C- 1S 190 8.8 
GNO- 18U-28 17.9 GND-8 18-28 36.8 I-016-C-1S¢¢ 19¢ 5.8 1-0C5-C-1S@ 199 5.0 
GNO- 18U-@8 16.9 GND-8 1K-8 25.8 I-D16-C-1SG¢19¢ 2.0 1-0C5-0- 150° 190 5.8 
GNO- 18U-@8 17.9 GNO-81L-@8 24.9 1-D16-D- 150° 199 5.0 1-0C5-D- 158 190 3.9 
GND- 18U-@8 16.0 GND-8 1M-@8 35.0 I-016-0- 150° 192 2.4 I-DCP-A- 158° 198 6.9 
GND- 18V-28 17. GND-8 10-08 41.2 I-017-A- 158¢ 109 1.9 I-DCP-A- 15° 190 4.0 
GND- 18VE 6.8 GND-89V-8 44.0 1-017-A- 150° 10 4-0 I-DCP-B- 158° 100 4.9 
GNO- 18W-28 19.0 GND-928-28 36.0 I-017-B- 158° 100 5.8 I-DCP-B- 15° 180 6.8 5 
GND- 18X-@8 19.0 GND-928-28 37.0 1-017-8- 15@¢ 19g 2.8 I-OCP-C- 158° 198 5.8 
GND-27A-88 27:9 GNO-988-98 21.8 1-D17-C- 158° 198 5.9 I-DCP-C- 15d 199 79 
GND-278-88 27.9 GNO-998-g8 37.0 I-017-C- 150° 1982 12.9 I-OCP-D- 158° 108 79 fe 
GND-27C-88 27.0 GNO-9@C-@7 36.08 I-D17-0- 158° 198 13.0 I-OCP-D- 158° 190 Sd S 
GND-27K-@8 20.0 GNO-92P-98 34.8 I-017-D- 150¢ 180 5.0 1-DCS-A- 150° 100 8.8 n 
GND-27R-8 50.0 GNO-32R-08 41.8 I-D1P-A- 158° 190 4:9 1-DCS-A-15d¢ 198 4.9 Ta) 
GNO-27S-@8 49.9 1-D18-A- 158° 10d 9.0 I-D1P-A- 150° 100 9:9 I-DCS-B- 158° 190 8.8 Le 
GND-27V-28 46.0 1-D19-A- 150° 100 4'g I-D1P-8- 150° 100 40 I-DCS-B- 158° 198 4.0 oD 
GND-27H-08 46.0 1-D18-B- 150° 109 Ww. T-D 1P-B- 158100 3.6 1-0CS-C- 158° 190 9'9 un 
GND-27X-@8 46.0 1-018-B- 150° 100 5.0 I-D1P-C- 150° 129 5.8 1-DCS-C- 15 100 5'9 : 
GND-36A-@8 28.8 1-D18-C- 150° 180 5.0 I-D1P-C- 158° 100 10.0 I-0CS-D- 158° 180 3:0 
GND- 368-08 28.9 1-D10-C- 150 102 10.8 I-D1P-0- 158° 188 10.0 1-0CS-D- 150° 198 58 
GND-36C-88 27.9 1-D1Q-D- 150+ 198 5.0 I-D1P-0- 150° 199 5.8 I-DEN-A- 152° 109 18.8 
GND- 36K-@8 31.0 I-010-0- 150° 102 10.8 1-DCB-A- 150° 180 6.8 I-DEN-A- 150° 18d 5.9 
GNO- 36L.-88 31.0 I-D11-A- 150° 190 9.9 I-OCB-A- 150° 189 4.9 1-DEN-B- 158° 198 5.0 
GND-36M-28 31.8 I-D11-A-15¢¢ 192 4.0 I-OCB-B- 150° 120 4.9 I-DEN-B- 158° 190 18.8 
GND-360-@7 35.8 I-D11-B- 150° 190 So I-DCQ-B- 158¢ 190 6.0 I-DEN-C- 1SB¢ 180 6.9 
GND-36R-88 49.0 I-D11-B- 15° 100 10.0 1-0C@-C- 158° 100 5.8 I-DEN-C- 158° 120 18.8 
GND-36S-88 49.9 I-D11-C-1S@¢ 199 5.9 I-DCB-C- 158° 1908 78 I-DEN-O- 158° 198 19.9 
GND- 36U-98 45.0 I-D11-C- 150° 190 10.0 I-OCB-0- 158¢ 198 7.0 I-DEN-D- 1Sd¢ 100 6.0 
GND-36V-@8 45.0 I-D11-0-1S@¢ 109 5.0 1-DC@-D- 1SB¢ 100 5.8 I-DIN-A- 152° 180 4-9 
GND- 36-88 45.9 1-D11-0- 150+ 190 10.0 I-0C1-A- 150° 10 6.8 I-DIN-A- 150° 100 13.0 B 
GNOD- 36X-@8 45. I-D12-A- 150° 190 9.9 I-DC1-A- 158° 192 4.9 I-DIN-B- 150° 108 15.8 
GND-45K-88 31.8 1-D12-A- 150° 109 4-8 I-0C 1-B- 150° 192 4.8 I-DIN-B- 15° 108 4.0 
GNO-45L-28 31.8 I-D12-8- 150° 109 10.8 1-0C 1-B- 150° 198 6.8 
GND- 454-88 31.0 I-D12-B- 1S8¢ 100 5.0 I-0C1-C- 158° 198 5.0 
GNO-45R-98 49.0 I-012-C-1S¢¢ 198 10.8 I-0C1-C- 15g¢ 120 7.0 OISTRIBUT ION : erence 
GND-45S-88 49.0 I-D12-C- 150° 108 5.0 I-0C 1-D- 15@¢ 100 5.8 C126°%6 
GND-54A-@8 23.9 I-D12-0-1Sd¢ 190 5.0 I-0C1-0- 15¢¢ 10 7g 
0.8 38 Sieeent rf Scere ‘3 rate 
= - A = -A- e F = -A- e] Go. HONEYWELL INFORMATION SYSTEMS 
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-B- 1SB° 100 


-C- 158° 188 
-0- 1S8¢ 1288 


-A- 158° 188 
-B- 188° 188 
-B- 158° 180 
-C- 158° 188 
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-C- 1858108 
I-SWO-D- 158° 100 
I-SWO-0- 158° 108 
INH-DATA-OUT * 188 
INH-DTA-OUT °9 18 


INH/DATA-SENSE #9 18 
INH/DATA-SENSE © 128 
INH/DATA-SENSE® 121 
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LAST-EDAC* 138 
LAST-EDAC-STB*@88 


MPRO 9030 
MPRD° 128 
MPWR e938 
MPWRe 128 
MPWRe 138 


P-EDAC-DATA-Pe 188 
POWER-CONF * 188 


R-CON1° 108 
R-CON2¢ 108 
R-CON3* 182 
R-CON4* 102 


R-CRCCON 1° 180 
R-CRCCON2¢ 106 


~ECCO* 108 

~ECC 1° 180 

R-ECC 18° 188 
R-ECC il* 188 
R-ECC 12° 189 
R-ECC 13° 188 
R-ECC 14+ 188 
R-ECC 15° 120 
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R-ECC2° i8d 
R-ECC3¢ 199 
R-ECC4* 182 
R-ECCS¢ 188 
R-ECC6* 180 
R-ECC7* 188 
R-ECC8e 100 
R-ECC9* 108 


R-EDAC-DATA-@e 128 
R-EQDAC-DATA-2e 100 
R-EDAC-DATA-Be 1:2 
R-EDAC -DATA- Le 100 
R-EDAC-DATA- 1° 18d 
R-EQAC-OATA- 19118 
R-EDAC-OATA-2¢ 108 
R-EDAC -DATA-2° 1288 
R-EDAC-DATA-2¢118 
R-EQDAC-DATA-3* 188 
R-EDAC-DATA-3° 188 
R-EDAC-DATA-3¢118 
R-EDAC-DATA-4¢ 188 
R-EDAC-DATA-4¢ 108 
R-EQDAC -OATA-4¢118 
R-EDAC-DATA-S* 188 
R-EDAC-DATA-S* 188 
R-EDAC-DATA-S°118 
R-EDAC-DATA-6* 188 
R-EDAC-DATA-6¢ 188 
R-EDAC-DATA-69 118 
R-EDAC-DATA-7° 188 
R-EDAC-DATA-7¢ 188 
R-EDAC-OATA-7¢ 110 


R-ERLAT *088 
R-ERLAT®° 108 


R-FB-CRC* 108 


R-FLT-A* 188 


~SERTAL* 180 
~SERSHT #009 
-SERSHT © 188 


-SRI-Ae 188 


R-SRI-Ce 102 
R-SRI-De 100 
R-SYNC #888 
R-SYNC* 110 
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R-SYNC 1¢119 
R-SYNC2¢ 110 
RC-REG-28¢ 180 
RC-REG-@8¢ 119 
RC-REG-@ 1° 188 
RC-REG-1°119 
RC-REG-@2¢ 188 
RC-REG-B2¢110 
RC-REG-23¢ 120 
RC-REG-03°110 
RC-REG-24° 128 
RC-REG-04° 118 
RC-REG-@5¢ 129 
RC-REG-25¢ 118 
RC-REG-6¢ 109 
RC-REG-B6° 118 
RC-REG-@7¢ 188 
RC-REG-B7¢ 118 
RC-REG-Pe 10¢ 
RC-REG-Pe 118 
RC IR-MOOE *818 
RC IR-MODE * 182 
RC IR-MODE ® 129 
RCOR-MODE °8 18 
RCOR-MODE ¢ 188 
RCOR-MODE * 128 
RCOUNT 1¢81@ 
RCOUNT 1¢ 189 
RCOQUNT 29218 
RCOUNT 2¢ 108 
RCOUNT3¢@ 10 
RCOUNT3¢ 108 
RCOUNT4 #820 
RE-COR-DATA® 188 
RE-DATA® 102 
RE-RWC-DATA® 188 
RE -W20° 108 
RE-W1* 100 

RE -WA2° 108 

RE -WO3° 182 

RE -W24° 100 
RE-WOS¢ 120 

RE -WA6* 100 

RE -WO7* 108 
RE-W28* 108 

RE -WOS* 180 
RE-W10* 188 
RE-W11° 100 
RE-W12¢ 188 
RE-W13° 108 
RE-W14° 108 
RE-W15¢ 100 
RE-W16° 188 
RE-W17* 100 
RE-W18° 108 
RE-W19¢ 100 

RE -W20* 188 


OISTRIBUT ION c 12956 


OATA BASE 
= DDAU/DAUS45/H 
ree 59075910-x04 =| 4 B40 


A 


GO GW) GJ Gy Gy) GW) G) Gy) OG) Us GO) GO) i) WD Wa) Gd) Gs CG) Ga) GL) 
Pb be be ae ae fee fe fae be be be me pe be be be ee 


HONEYWELL INFORMATION SYSTEMS 
LOC c&o PHOENIX, ARIZONA U.S.A. 


LOGIC OLAGRAM- 
PAGE CROSS REFERENC 


OWG NO 
"§ (58075914 | 
| 


rit coe eee see 


or 


io) 


Re Drewat wn CoMmARED BW WS OST BS Pape Rta 9 ee Ne SOUR I STE 28 BROOKES Pe REE, Ree we oR. 
Le 2) 


2 SPS i Ot HE BISTROS 1) ONG GET OF ITI FTI OF 2 ORI SNR OF KA. 


> 


rev _AUTWORITY | _Oale 


SIGNAL NAME PAGE SIGNAL NANE PAGE H 
RE-W21° 188 SEOC-5S-CN*828 23.8 
RE-W22¢ 108 SE0C-5-CNe 118 23.9 
RE-W23¢ 108 SEL-12¢ 188 34.8 
RE-X20°019 SEL-13¢ 188 34.8 
RE-X28¢ 160 SEL-14¢ 100 34.8 
RE-X21¢818 SEL-I-018¢ 108 19.8 
RE-X21° 108 SEL-I-D11¢ 130 19.0 
RE-X23¢ 108 SEL-I-D12¢ 108 19.0 
RO-COR-DATA* 108 SEL-1-013¢ 188 19.8 
RO-DATA® 108 SEL-I-014* 188 19.8 
RO-RWC-DATA® 108 SEL-I-015° 108 28.0 
RO-WOB* 128 SEL-I-016° 100 28.0 
RO-WG1* 182 SEL-[-017¢ 108 20.8 
RO-WA2¢ 188 SEL-I-01P* 100 19.8 
SEL-I-FLT¢ 100 20.0 
SEL~ I- IOX° 188 20.0 
SEL-I-OPI*:08 28.8 
SEL-I-SRI* 100 20.8 
SEQ-STATE-Se118 34.8 
SEQ-STATE-6¢ 110 34.8 
SEQ-STATE-7¢118 34.8 
TEST-RESET ¢09 47.0 


RO-WG3¢ 108 
RO-WO4* 108 
RO-W25¢ 188 
RO-W26° 188 
RO-WO7¢ 108 
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RSB-REG-@* 180 
RS3-REG- 1° 108 
RSB-REG-2° 188 
RSB-REG-3* 108 
RSB-REG-4° 188 
RSB-REG-5* 100 
RSB-REG-6° 188 
RSB-REG-7¢ 108 
RSB-REG-P* 108 
S-OIN-1°100 
S-OIN-2¢ 180 
S-EDAC-2* 188 
S~EDAC- 1° 188 
S-EDAC-2¢ 188 
S-SYNC® 180 
SEDC-4-CNe 118 
SEOC-4-0T*028 
SEOC-4-OT°118 
SEDC -4-DT* 130 
SE0C-5-512¢928 
SEOC-5-512°118 
SEOC-5-64°020 
SEOC-5-64°118 
SEDC -5-C0°820 
SEDC-5-CB* i108 
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430212092P 1043 
430212092P 1043 
43A114728P9 
43021 2092P 1043 
43C212092P1043 
43A114748P9 
43021 2092P 1043 
$8002053-001 
58002015-001 
58002017-001 
58002653-00! 
58002728 -001 
43B216592P12 
430216408P1 
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Loc 


59x 
71V 
72A 
72AE 
72B 
72c 
72CE 
72EE 
72GE 
72IE 
72K 
72e 
72Le 
72m 
72N 
72NE 
72P 
720 
72Q0E 
72s 
72TE 
72VUE 
72WE 
77D 
77E 
776 
77H 
77J3 
77x 
80AE 
8s0cE 
80EE 
60GE 
BOJE 
BOLE 
BONE 
800E 
sOTE 
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538002472-001 
43C216440P 1 
§8002045-001 
43A114748P9 
58002045-001 
$8002045-001 
430212092P 1043 
43C212092P 1043 
43A114748P9 
43021 2082P 1043 
43C0216440P 1 
43C216440P 1 
43C212092P1043 
58002600-001 
43C216408P 1 
43A114748P9 
43C216461P 1 
43C216461P1 
43€212092P 1043 
58002752-001 
43C0212092P1043 
43A114748P3 
43C212092P1043 
58002607 -001 
58002607 -001 
43C216408P1 
43C216408P} 
43C216406P 1 
43C216406P 1 
43A114748P9 
43C212092P 1043 
43C212092P 1043 
43A114748P9 
43021 2092P 1043 
43C212092P 1043 
43A114748P9 
43C212092P 1043 
43C212092P 1043 
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LOC PHOENIX, ARIZONA, U.S.A, 
58075912 
11 10 
COMP INSTL LIST - WDAE! 
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58002668-001 
43A114748P9 
$80024863-001 
43C212092P1043 
43C216440P 1 
43C216440P1 
43C216440P1 
43C216440P 1 
58002600-001 
43C216408P1 
43B216592P17 
43C216461P1 
43C216410P1 
43C216410P 1 
43C216410P1 
43C216410P 1 
58002017-001 
43C0216408P 1 
58020479-008 
58020473-008 
$8002473-001 
43A114748P9 
43021 2092P 1043 
43C212092P 1043 
43A114748P9 
43C21 2092P 1043 
43C212092P 1043 
43A114748P9 
43C212092P 1043 
43C212092P 1043 
43A114748P9 
43021 2092P1043 
43€216450P 1 
56002487-001 
58002600-001 
58002600-001 
58002011-001 
58002714-001 
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$8075912 
FINAL 11 
COMP INSTL LIST - WDAEI 

TAB ~O02 

Loc TYPE IDENT X-POS Y-POS ROTATION 

g2_ 1B-713 56002713-001 

92M 1B3600 58002600-001 

92N 1B3600 58002600-001 

s2pP 183600 58002600-001 

$20 18-053 58002053-001 

92R 1B3600 58002600-001 

93D 464409 43C216409P 1 

93E 464409 43C216409P 1 

S3F 464409 43C216409P1 

936 464409 43C216409P1 

93H 464468 43C216408P 1 

93J 464408 43C216408P 1 

S$3S 464408 43C216408P1 

93T 464408 43C216408P 1 

93W tE-011 58002011-001 

33x 464408 43C0216408P 1 

EDA 83-06-28 REV. B $8075912 
FINAL 11 
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DIST. 


58075890-006 
58075890- 106 
58075890-306 
58075890-506 
58060528 

58060529-005 
58060578-01 1 


A HDUHC PWA WDAMP 
A HDUHC PWA WDAMP 


_ A HDUHC PWA WDAMP 


A HDUHC PWA WDAMP 

D INSTL INSTR WDAMP 
A FWACKT WDAMP-! 
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PREV | AUTHORITY 
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SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE H 

SBITCLK9919 24.8 AD-Se ig 5.2 CSYN-CNT-1°118 30.9 O-RESET* 180 25.8 

SBITCLKe 108 16.9 AC-S* 109 27.8 CSYN-CNT- ie 12¢ 33.8 0-ROM-Pe 198 29.0 

$0AUe@12 25.0 AD-S° 1998 10.6 CSYN-CNT-2¢118 30.8 0-RTS*800 24.9 

$DAUS922 25.0 AD-6¢ 199 5.2 CSYN-CNT-2¢ 126 30.0 O-RTS°119 24.4 

S0AUS 132 25.8 AD-6¢ 198 19.4 CSYN-CNT-3¢ 119 30.8 O-RTS-423¢ 128 25.0 

$QAU-CLK°@30 31.8 AD-6e 109 27.8 CSYN-CNT-3¢ 129 30.0 0-RXx0-423¢gg2 24.9 

$DAU-CLKe 130 31.8 AD-6e 109 9.9 CSYN-CNT-4¢11¢ 39.0 O-RXD-423¢119 24.0 

$DAU-TOT-CLRe@13 22.8 AD-7¢ 108 9.8 CSYN-CNT-4¢ 129 30.8 0-STBe 109 28.9 

SOAU-TOT-CLRef28 32.8 AD-7¢ 189 19.0 CSYN-CNT-Se 119 30.8 0-T IMER-0°919 16.8 

SEXEC-CLK°@40 31.0 AD-7° 199 27.0 CSYN-CNT-5S¢ 128 30.2 O-TIMER-@ 199 16.4 F 

SEXEC-CLKe 148 31.0 ANY-SEQ-ERR* 199 17.0 CSYN-CNT-6¢ 118 30.8 D-TRAN®@18 27.0 

$MP-CLKeg28 6.2 BAUD- 1280-300 182 28.8 CSYN-CNT-6¢ 128 30.0 0-TRAN® 198 28.9 

$MP-CLKe 198 5.9 BYT-CTR-LSB* 191 4.0 CSYN-CNT-7¢ 110 30.0 0-TRAN® 100 5.2 

SMP-CLKe 110 6.0 BYT-LO-CNT #949 37.9 CSYN-CNT-7¢ 128 30.9 0-Tx0°#19 24.8 

$MP-TEST G89 6.8 BYT-LO-CNT°f41 4.0 CY-HO-G¢ 188 34.8 O0-TXD« 199 24.6 

$0SC* 108 5.2 BYTE-CTR-BB* 100 38.0 CY-HO- 19109 34.0 0-TXD-423¢g2p 25.8 

SPARTIAL-CLRe@11 22.0 BYTE-CTR-@1* 109 38.0 CY-HO-2° 198 34.0 D-USART-TESTegg¢ 24.0 

SP IT-16¢ 190 15.0 BYTE-CTR-B2¢ 100 38.9 CY-HD-3¢ 199 34.0 O-USART-TEST# 118 24.9 

$P IT-256¢ 120 15.9 BYTE-CTR-@3° 100 38.0 CY-HO-4¢ 180 34.8 DAD-Peggg 19.9 

$PIT-4ep19 24.8 BYTE-CTR-@4¢ 100 38.9 CY-HO-S¢ 109 34.8 DATA-BUSE-B* 1828 16.0 

$PIT-4°19¢ 15.9 BYTE-CTR-@5* 188 38. CY-HD-6° 199 34.8 DATA-BUSG-B 189 22.8 E 

$P'T-8° 108 15.0 BYTE-CTR-B6¢ 190 38.9 CY-HO-7¢ 190 34.9 DATA-BUSG-@* 1098 20.8 

$TEST-BITCLK* 109 24.9 BYTE-CTR-O7¢ 120 38.9 CYHD-@ 180 34.8 DATA-BUSB-Be 18d 9.9 

$TOT-PAR-CLR°O 10 22.8 BYTE-CTR-B8¢ 198 38.0 CYHD- 19109 34.8 DATA-BUSB-@* 108 19.8 

$TOT-PAR-CLRe 108 22.0 BYTE-CTR-89¢ 128 36.9 CYHO-2¢ 199 34.9 DATA-BUSP-B* 108 24.0 

$XFER-CH-REG* 148 35.9 BYTE-CTR- 19° 190 38.0 CYHO-3¢ 109 34.0 DATA-BUS@-@* 189 22.8 

$XFER-CH-REG* 141 4.8 BYTE-CTR-119 100 38.0 CYHO-4° 109 34.8 DATA-BUSG-B+ 129 21.8 

SXFER-CYHD*@S¢ 35.6 BYTE-CTR-LSB 199 38.9 CYHD-S¢ 109 34.8 DATA-BUS@-@- 189 17.8 

A-@8¢ 108 5.0 BYTE-CTR-NSBe 109 38.8 CYHO-6e 199 34.9 DATA-BUSG-Be 1898 20.0 

A-8¢ 189 28.0 BYTE-CTR-ONES* 109 38.0 CYHD-7¢ 199 34.8 OATA-BUSB- 1°18 16.8 

A-89¢ ig 5.0 BYTE-CTR-ONES* 118 31.9 CYHD-FULL *go9 35.8 DATA-BUS@- 1° 189 21.8 

A~09¢ 198 28.8 CLR-ADR-EQs 1¢9 20.8 CYHO-FULL©@19 31.8 DATA-BUS@- 1° 180 22.8 

A- 18° 108 5.9 CLR-CYHO-FULL *990 35.0 CYHD-FULL¢ 18¢ 35.8 DATA-BUSG-1¢ 1808 24.8 0 

A- 10° 109 28.0 CLR-OR-SEDC 918 42.9 CYL-L-O* 168 34.9 DATA-BUSG@- 1° 109 20.8 

A-11°188 5.0 CLR-OR-SEOC* 100 42.0 CYL-L-1¢ 169 34.8 DATA-BUSG- 1° 189 22.0 

A-11¢189 28.0 CMP-LSBe 189 37.9 CYL-L-2¢19¢ 34.0 DATA-BUS@- 1+ 188 17.9 i: 

A-12°100 28.0 CMP-LSBe 181 4.0 CYL-L-3¢ 109 34.8 DATA-BUS@- 1° 188 9.0 on 

A- 12°18 5.0 CMP-MSBe 108 37.0 CYL-L-4°109 34.8 DATA-BUS@- 1°10 19.8 ee) 

A-13¢ 189 5.8 CMP-MSBe 101 4.6 CYL-L-S°109 34.0 DATA-BUS@- 1° 189 28.0 ay 

A- 13°10 28.0 CNT-CMP-A-LOe 199 34.0 CYL-L-6°109 34.8 DATA-BUS@-2¢ 109 21.8 = 

A- 14°10 28.8 CNT-CMP-A-LO* 191 4.0 CYL-L-7° 109 34.6 DATA-RBUS@-2° 180 20.8 CO 

A- 140198 5.0 CNT-CMP-8-LO* 160 33.0 0-ADR-EQ* 192 18.9 DATA-BUSG-2¢ 188 17.0 Va) 

A- 15° 108 5.0 CNT-CMP-B-LO° 191 4.0 D-ALE* 190 8 DATA-BUSG-2¢ 189 9.9 

A- 15° 189 28.0 CNT-CMP-C-LO* 100 34.0 D-ANY-HARD-ERR*@10 @ DATA-BUSB-2¢ 189 24.9 C 

AD-@° 108 27.8 CNT-CMP-C-LD* 191 4.8 D-ANY-HARD-ERRe 129 0 DATA-BUSB-2¢ 189 19.0 

AD-e 199 10.0 COMP-@e 109 35.8 O-CARRIER-HI* 198 o DATA-BUS#-2¢ 189 16.0 

AD-@* 128 9.4 COMP- 1+ 1g 35.0 0-CTS-423°1D O DATA-BUSG-2¢ 1898 22.8 

AD-B+ 108 5.0 COMP-2° 106 35.0 0-CTS-423° 199 a DATA-BUSZ-2¢ 169 20.0 

AD-1¢ 109 5.0 COMP- 3° 109 35.8 0-DEN* Gag 5.0 DATA-BUSB-2¢ 188 22.9 

AD-1° 18g 9.4 COMP-4¢ 199 35.0 0-DEN*@g2 28.8 DATA-BUS#- 3° 188 21.9 

AD-1° 108 27.0 COMP-S* 199 35.0 0-DSR-423°919 23.0 DATA-BUSG-3* 188 28.8 

AD- 1188 10.0 COMP-6¢ 199 35.8 D-DSR-423¢ 109 23.0 DATA-BUSB-3¢ 188 24.0 

AD-2¢ 109 9.9 COMP-7° 109 35.8 D-OTR°gge 24.8 DATA-BUS@- 3¢ 1098 9.9 

AD-2¢ 198 5.0 COMP-CTL-1¢ 190 36.0 0-OTRe 118 24.9 DATA-BUSG-3¢ 108 17.0 

AD-2° 188 27.8 COMP-CTL-1¢191 4.0 D-DTR-423¢129 25.8 DATA-BUS@- 3° 189 16.2 

AD-2° 189 19.¢ COMP-CTL-2¢ 109 36.9 D-HARD-ERR* 109 16.0 DATA-BUSB-3¢ 189 21.8 

AD-3¢ 188 19.0 COMP-CTL-2¢ 181 4.0 D- INT* 169 17.0 DATA-BUS@-3¢ 199 22.8 

AD-3¢ 196 5.0 COMP-Gie 108 36.8 D- INTAeSA8 5.¢ 

AD-3¢ 198 9.9 COMP-G2°918 36.6 O-NMIe 189 23.0 

A0-3e 100 27.@ COMP-G2e 190 36.8 D-PIT-WRe 198 16.8 OISTR IBuT ION 

AD-4 108 5.8 COMPARE *@10 37.9 O-READY* 108 5.8 C1265 

AD-4¢ 100 10.0 COMPARE 110 37.8 0-RES-BAUD® 199 16.8 

AD-4 198 27.9 COMPARE « 129 31.8 O-RES-POMC ggg 19.9 HONE YWELL 

AD-4¢ 188 9.8 CSYN-CNT-@e 118 38.8 0-RES-TMR* 189 16.0 oc MOMEYNELL INFORMATION SYSTENS 

A0-5° 108 9.9 CSYN-CNT-@e 120 30.0 D-RESET*@18 26.8 LOC ceo PHOENIX, ARIZONA U.S.A. 
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DATA~BUSB-6e 188 


DATA-BUSB-6e 188 
DATA-BUS@-7¢818 
OATA-BUS@-7¢ 188 
DATA-BUSB-7¢ 188 
DATA-BUSB-7¢ 188 
DATA-BUSB-7* 188 
DATA-BUSB-7¢ 188 
DATA-BUSB-7¢ 188 
DATA-BUSB-7¢ 188 
OATA-BUSB-7¢ 108 
DATA-BUSB-7¢ 188 
DATA-BUSZ-7¢ 198 
DATA-BUSB-7* 198 
DATA-BUS 1-d¢ 198 
DATA-BUS 1-B¢ 188 
DATA-BUS 1-8 188 
DATA-BUS 1-B° 188 
DATA-BUS1-1¢ 188 
DATA-BUS 1- 1° 188 
DATA-BUS 1- 1° 188 
DATA-BUS 1-1 188 
DATA-BUS 1-2¢ 199 
DATA-BUS 1-2¢ 189 
DATA-BUS 1-2¢ 188 
DATA-BUS 1-2¢ 188 
DATA-BUS 1-3¢ 188 
DATA-BUS 1-3¢ 189 
DATA-BUS 1-3¢ 109 
DATA-BUS 1-3¢ 188 
DATA-BUS 1-4¢ 182 
DATA-BUS 1-4 188 
DATA-BUS1-4¢ 199 
DATA-BUS 1-4¢ 188 
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OBD- IN-2°828 
OBO- IN-3°898 
OBD- IN-4 +889 
OB0- IN-5*980 
OBD- IN-6°828 
OB0- IN-7°808 
DB0- IN-P*8ge 
OBD-SEL * 188 

DEF -CNT-8-3¢ 188 
OEF-CNT-4¢ 106 
DEF -CNT-4-6¢118 
DEF -CNT-4-7¢ 188 
DEF-CNT-S* 188 
OEF-CNT-6° 188 
DEF-CNT-7°818 
DEF-CNT-7* 188 
DEF -RWe 158 
DEF-SI-RST° 138 
DEF -SKP- INH*@82 
OEF-SKP- INH 188 
OEF-SKP- INH* 119 


DEF -SYN-ER* 148 


OEF-SYNC-ERR*889 
DEF-SYNC-ERR*818 
DEF -WOSN¢828 

DEF -WOSN*838 

DEF -WOSNe 138 

DEF -WHEX e928 

DEF -WHEX°@38 
DEFECT-SKP* 118 
DEFECT-SKP* 129 
DEN- 1GKRAN-2+208 
DEN- 16KRAN- 1°89 
DEN-4KROM-8°089 


DEN-4KROM-3*089 
DEN-BO-READ* 280 
OEN-BO-SEL *B08 
DEN-BO-SEL* 118 
DEN-BUSB* 000 
DEN-BUS 1°828 
DEN-P*800 
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OMPADR-04¢ 188 
DMPADR-@5¢ 188 
DMPADR-@6¢ 189 
DMPADR-87¢ 188 
OMPADR-@8¢ 199 
OMPADR-@9¢ 168 
DMPAOR- 1°818 
OMPADR- 18+ 188 
OMPAOR- 18° 191 
OMPAOR- 11° 189 
DMPADR-11°191 
DMPADR- 12 189 
DOMPAOR- 12° 181 
OMPADR- 13° 189 
DMPADR- 13° 181 
DMPADR- 14°911 
DMPADR- 14° 189 
DMPADR- 14° 161 
OMPADR-15°811 
OMPADR- 15° 189 
OMPAOR- 15° 181 
OMPADR-4 818 
OMPADR-5°18 
OMPADR-6°018 
DMPADR-8 181 
DMPADR-39e 191 
OMPADR-P +888 
OMPADR-Pe 108 
OMPOTA-B 188 
DMPDTA-1¢ 188 
DMPOTA-2¢ 188 
OMPOTA-3¢ 108 
DMPOTA-4° 188 
DMPOTA-S* 108 
DMPOTA-6¢ 188 
DMPOTA-7* 188 
OMPOTA-Pe 188 
DOUBLE -DEF #828 
DOUBLE -DEF © 110 


rr" 
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DREG-MASK-@¢ 128 
DREG-MASK- 1° 129 
DREG-MASK-2¢ 129 
OREG-MASK-3¢ 128 
OREG-MASK-4¢ 129 
DREG-MASK-S* 129 
DREG-MASK-6¢ 129 
OREG-MASK-7¢ 128 
ea edeay 


OROM-P-2¢ 188 
OROM-P-3° 188 
OROM-P-ERR* 189 
0S-8-BB* 108 
0S-8-81+ 188 
OS-0-B1¢119 
0S-8-B2¢ 180 
OS-8-B2¢ 118 
OS-8-B3+ 180 
0S-8-B3¢ 118 
0S-2-B8D* 108 
0S-2-B1¢ 180 
0S-2-Ble118 
0S-2-B2¢ 188 
0S-2-82° 110 
0S-2-83¢ 108 
0S-2-B3¢110 
0S-A-BB+ 188 
OS-A-8 1+ 198 
OS-A-82¢ 198 
0S-A-G3¢ 182 
0S-A-84¢ 188 
0S-A-85¢ 148 
DS-A-B6° 188 
OS-A-87¢ 188 
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| REV | AUTHORITY 
Ftd PHAOXSS84 e40CT15 ©: 

SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE 
DATA-BUS@-3¢ 100 DATA-BUS1-S° 199 i DEN-PIT* igg 19.8 OPAR-ERR* 109 23. 
DATA-BUSB-4¢ 108 TA-BUS 1-S¢ 108 OEN-PIT@*990 19.9 OPWR-UP-RES* 188 5. 
DATA-BUSE-4¢ 180 DATA-BUS 1-5 109 i DEN-PIT 1°90¢ 19.2 ORAN-OR-BD°900 27, 
DATA-BUSB-4¢ 188 DATA-BUS 1-6 1008 1 DEN-STATUS-@*22@ 20.2 DRAM-OR-BDe 199 27. 
DATA-BUSB-4¢ 108 DATA-BUS 1-6¢ 129 DEN-STATUS- 1°029 20.0 OROD-ADR- Gap 20. 
OATA-BUSB-4¢ 108 DATA-BUS 1-6¢ 189 i DEV-4xxX993g 36. DREG-e 119 32. 
OATA-BUSE-4¢ 108 DATA-BUS 1-6¢ 108 1 DEV-4xxe118 32.0 OREG-@+ 128 

DATA-BUSO-4¢ 109 CATA-BUS 1-7 1908 1 DEV-4XxXe 126 30. OREG-1°119 

DATA-BUS@-4 108 OATA-BUS1-7¢ 183 t DEV-58 19049 37.6 OREG- 1°129 

DATA-BUS@-4¢ 108 DATA-BUS 1-7¢ 180 DEV-S581°129 30.0 OREG-2° 110 

NATA-BUSG-4¢ 198 DATA-BUS 1-7 188 i DEV-581°130 30.0 OREG-2¢129 

DATA-BUSB-Se 108 DATA-BUS1-P* 126 OHI-LEVEL-1° 102 OREG-3¢110 

DATA-BUS@-Se 109 DATA-BUS1-Pe 198 1 OHI-LEVEL-2¢ 192 OREG-3 128 

DATA-BUS8-Se 108 DATA-BUS 1-P* 100 1 OIS-$MP epee OREG-4°119 

DATA-BUS@-Se 102 DATA-BUS1-P* 198 OLWR-ADR-EQeggg 1 DREG-4¢ 129 

DATA-BUS@-S¢ 108 DAU- INIT 108 2 OLWR-ADR-EQ*281 OREG-S¢ 118 

DATA-BUS-S° 108 DAU-ON-L INE * 190 2 OMP-ERROR® 186 1 OREG-S¢ 129 

DATA-BUS@-Se 198 DAU-RES*gag 2 OMP-ERROR® 112 2 OREG-6° 119 

DATA-BUSE-S¢ 100 DAU- TROUBLE ° 200 3 OMP-ERROR® 129 2 DREG-6¢ 129 

DATA-BUSE-S¢ 188 OB80- IN-Begae OMP-POMC * 190 2 OREG-7¢ 110 

DATA-BUSE-Se 198 OBD- IN-1¢029 OMPADR-@9#10 1 DREG-7¢ 129 
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DWG. NO. 
58060528 


SHEET]REV 
2 B 


THIS INSTRUCTION PROVIDES THE INFORMATION NECESSARY IN THE 
INSTALLATION OF EPROMS ON THE WDAMP BOARD. 


SCOPE: 


INSTALLATION PROCEDURE 
1. FUNCTIONAL PWA WDAMP-1 


1.1. REFER TO THE FUNCTIONAL PWA ASSEMBLY 58060527 PL FOR THE 
ITEM NUMBERS REFERENCED IN’ THE FOLLOWING INSTRUCTIONS 
UNLESS OTHERWISE SPECIFIED. 


1.2. REFER TO FIGURE 1 FOR APPROXIMATE LOCATION AND IDENTITY 
OF ITEMS REFERRED TO IN INSTRUCTION STEPS THAT FOLLOW. 


1.3. PLUG-IN THE PROGRAMMED EPROMS ON THE WDAMP- BOARD IN 
SOCKET LOCATIONS LISTED IN COMPONENT INSTALLATION LIST, 
58060530, CALLED FOR ON ACCUMULATION KIT 58060529. USE 
CARE IN HANDLING AND INSTALLING THE EPROMS BY AVOIDING 
ANY STATIC CHARGE BUILD-UP ON THE BODY OF THE HANDLER OR 
PERSON. 


1.4. INSTALL THE FUNCTIONAL BOARD ASM LABEL ITEM 4 ON BOARD. 
INSTALL THE LABEL ON THE BOARD STIFFENER SUCH THAT THE 
LABEL IS VERTICAL : REFER TO FIGURE 2 FOR GENERAL 
LOCATION OF THE FUNCTIONAL LABEL. 


1.5. INSTALL THE APPROPRIATE TAB NUMBER AND REVISION LABELS TO 
THE FUNCTIONAL BOARD IDENTIFICATION NUMBER USING ITEMS 2 
AND 3 PROVIDED IN THE ' FIRMWARE ACCUMULATION KIT, 


58060529. (EXAMPLE: “001 A” AS INITIALLY ISSUED). SEE 
FUNCTIONAL BOARD ASSEMBLY RSS FOR TAB NUMBER AND REVISION 
LETTER. 


REMOVAL PROCEDURE FOR BASIC OR OPTION PLUGGABLE EPROM KIT(S): 


1. FOLLOW THE REVERSE PROCEDURE AND PRECAUTIONS OF THE 
INSTALLATION. 


PARTS DISPOSITION: 


1. RETURN THE PARTS REMOVED IN THE STEP III ABOVE TO “LCPD” 
MANUFACTURING. 


ADDRESS: : 
HONEYWELL INFORMATION SYSTEMS 
P.O. BOX 8000 
PHOENIX, ARIZONA 85066 


C/O MGR LCPD WAREHOUSE 
MAIL DROP J-2 
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CE 300 A-3 (1-79) 


HONEYWELL INFORMATION SYS*°MS 


LOC PHOENIX, ARIZONA, UV 4. 


comP INSTL LIST - WOAMP 


TAB -004 


STANDARD LOCATION CODE PATTERN 
%-POS & Y-POS PER 58046507-002 
UNLESS OTHERWISE SHOWN, ROTATION [S NORTH 


Loc TYPE IDENT X-POS Y-POS 
OOA RNFA 43B8216592P47 
OOAE P9 43A114748P9 


008 1A2097 58002097-001 
ooc 1A2097 $8002097-001 
OOCE P1043 43C212092P1043 
00D 1Q-485 5$8002485-001 
OOE 1Q-485 58002485-001 
OOEE P1043 43C212092P1043 
OOF 183722 58002722-001 
006 1B3722 38002722-001 
OOGE P9 43A114748P9 
OOH 183722 §$8002722-00) 
ooJ 1H3602 $8002602-001 
OOJE P1043 43C212092P 1043 
OOK 1TH3602 58002602-001 
OOKE P1043 43C212092P 1043 
OOL 1B3600 $8002600-001 
OOLE P1043 43C212092P 1043 
OOM 464408 43C216406P 1 
OOME P1243 43C212092P 1243 
OON 12-730 §8002730-001 
OONE P9 43A114748P9 
ooP 1Z3694 58002694 -001 
OOGE P1043 43C212092P 1043 
oOR’ 1U-670 58002670-001 
oos 1U-670 58002670-001 
OOSE P1043 43C212092P 1043 
ooT 1U-670 58002670-001 
0OU 1U-670 $8002670-001 
OOUE P9 43A114748P9 
OOV 1U-670 $8002670-001 
OOVE RSOH 58020479-008 
EDA 84-04-03 REV. O 


58075892 
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ROTATION 


-~o weer ewrt ewe 


38075892 
2 


TAB -004 


EDA 


HONEYWELL INFORMATION SYS*°MS 


LOC PHOENIX, ARIZONA, U 


COMP INSTL LIST 


58002670-001 


- WDAMP 


X-POS 


wooeewerecera 


430212092P1043 


58002670-001 


58020384 -006 
43A114748P9 


58020384 -006 


43C212092P 1043 


58020384 -006 


430212092P 1043 


58002574-001 
43A114748P9 
43B216592P 12 


43C0212092P 1043 


58002696-001 


43€212092P1043 


58002576-001 


43C212092P 1043 


§8002776-001 


43C212092P 1043 
43C212092P 1043 


58002481-001 
$8002481-001 


43C212092P 1043 


§8002473-001 
43A114748P9 

$8002476-00! 
58002017-001 


43C212092P 1043 


58002696-001 
58020479-008 
43A114748P9 

$8002015-001 
5$8002477-001 


43C212092P 1043 


58002053-001 


84-04-03 REV. O 58075892 
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58075892 


Y-POSs 
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ROTATION 
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5 ek HONEYWELL INFORMATION SYSToMS 


HONEYWELL 'NFORMATION SYS* TMS LOC PHOENIX, ARIZONA, U a. 


LOC PHOENIX, ARIZONA, U 4, 58075892 
58075892 5 4 
4 3 COMP INSTL LIST - WDAMP 
COMP INSTL LIST - WDAMP ake 
AB -004 
TAB-004 eee 
Loc TYPE IDENT X-POS —s-Y-P6S ROTATION 
Loc TYPE IDENT X-POS  =Y-P@S —- ROTATION oo pgeeeees. oo ereeseeee IPOS “POS ROTATION 
S4E 1E-643 58002643-001 
18WE = P1043. 43C212092P 1043 35P 12-690 58002690-00} 
18x 1N348)] 5800248) -001 36A 1C-648 58002648-001 
22A <R3689 CR Smale : 36B 183468 58002468-001 
mapa pase 8020364006 S6BE = PG. 43A114748P9 
paged ence? TEENS 3! 36C 18-473 58002473-001 
22C oke4 58020384 - 006 36CE ss RSGH 58020479-008 
-22E 183461 SocelogGiry 96D 1B3722 58002722-001 
oer 1E-723 58002723-901 36DE =—s_—s P1043 43C212092P 1043 
2<9 1a9488 58002488-001 S6EE = P1043 430212092P1043 
22H 103468 $8002488-001 S6LE = P1043 43C212092P1043 
22J 1B3691 58002631 -001 36M 1U-4a2 58002482-00) 
pp Fpl mes enaaie 36N 1B-473 $8002473-001 
ence RS on St ABE? S60E = P1aaa 430212092P1043 
24HE = =—s_ P1043 430212092P1043 36R_ 10-066 58002066-001 
24k SK40 58020384 -008 26S 1B-015 58002015-001 
24LD P1043 43C212092P1043 36T 1E-643 $8002643-00} 
24RE = RSH pencos72- 0ce 36U 103491 58002491 -001 
27™ 1B-476 58002476-001 S6UE pg 43A114748P9 
27N ML OY 43€21611 8P59 SOV 1B349} 5800249} -001 
27P 1B-474 58002474 -001 36W 103491 5800249} -001 
ace Fe aoh) 14248P9 S6WE = P1049 43¢212092P1043 
id ne ee 439A 11474 9R9 436 183692 $6002692-00) 
27R FB 082 58002053 -001 43H 193692 58002692-001 
pales i gli BeGa2495 - 001 43J 193692 58002692-001 
27SE P1043 43C212092P 1043 45AE PQ 43A11424aP9 
27T 18-495 38002495 -001 458 1B-475 $8002475-001 
27U 18-495 58002495 -001 45¢ 1B-476 58002476-001 
eon. JES A3A1 14 748R9 45CE = P1043 43021 2092P1043 
27WE li 4341 14748R9 45D 1B-472 58002472-001 
32GE Pg 43A114748P9 455 1C-648 $8002648-901 
32HE P1043 430212092P 1043 45EE P1043 43€212092P1043 
336 1D3492 38002492-001 4SF 1B-726 $8002726-001 
33H 1D3492 58002492-001 
EDA 84-04-03 REV. D 58075892 
EDA 84-04-03 REV. D 58075892 5 
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TAB -004 
Loc 


45GE 
4S5HE 
45J5E 
45K 
45LE 
45M 
45N 
45NE 
45P 
45Q 
450E 
45R 
a5SE 
45u 
45UE 
45V 
45W 
45WE 
45X 
52T 
54AE. 
54B 
S4C 
S4CE 
54D 
S4E 
54EE 
S4F 
540 
54GE 
54H 
54J 
S4JE 
54K 
54. 
S4LE 
54M 
S4N 


EDA, 


+ HONEYWELL INFORMATION SYS TSMS 


HONEYWELL [INFORMATION SYS 7*SMS LOC PHOENIX, ARIZONA, U 4. 


6 


LOC PHOENIX, ARIZONA, U A, 58075892 
58075892 : 
6 5 ° COMP INSTL LIST - WDAMP 
COMP INSTL LIST - WDAMP 

TAB -004 
Loc TYPE IDENT X-POS Y-POS ROTATION 

1OENT X-POS Y-POS ROTATION ole eae CECE ee aia” - ca cae = ae 
54NE P9 43A114748P3 

43A114748P9 54P 103488 58002488-CO!l 

43A114748P9 540 1B3600 58002600-001! 

43C0212092P1043 540E P1043 43C212092P 1043 

$8002723-001 54R 1N3450 43C216450P1 

43C212092P 1043 548 1B-476 58002476-001 

58002483-001 54SE P1043 43C0212092P1043 

58002482-001 54U 10-489 58002489-001 

43A114748P9 54UE P9 43A114748P9 

$8002487-001 54V 1D-489 58002489-001 

58002616-001 54W 1D-489 58002489-00! 

43C0212092P 1043 S4WE P1043 43C0212092P1043 

58002066-001 54x 1D-489 58002489-001 

43C212092P 1043 56VE RSOH 58020479-008 

58002491 -001 63G 183468 58002468-001 

43A114748P9 63H 1B3468 58002468-001 

58002491-001 63K 464408 43C216406P} 

58002491-001 63L 1B-474 58002474-001 

43C212092P1043 63M 1B-094 58002094-00) 

58002491 -001 63a 1B3600 58002600-001 

58002643-001 63S 103492 58002492-001 

43A114748P9 63T 1D3492 58002492-001 

58002723-001 63U 1B-472 58002472-001 

58002477-001 63V 1B-652 58002652-001 

43€212092P 1043 63W 1B-652 58002652-001 

58002696-001 63X 1N3450 43C216450P1 

58002495-001 64GE P9 43A114748P9 

43€212092P 1043 64JE P1043 43C0212092P1043 

58002473-001 64LE P1043 43C212092P1043 

58002652-001 64NE P9 43A114748P9 

43A114748P9 640E P1043 43C212092P1043 

58002483-001 64SE P1043 43C212092P1043 

58002691-001 64UE P9 43A114748P9 

43C212092P1043 64WE P1043 43C212092P1043 

43B216592P12 68A 1$2768 98002768-001 

58002600-001 68B 182768 98002768-001 

43C0212092P1043 66C 1$2768 98002768-001 

58002483-001 66D 182768 $8002768-001 

58002473-001 

EDA 84-04-02 REV. D 58075892 
84-04-03 REV. D 38075892 7 


TAB -004 
Loc 


68E 
68F 
72AE 
72BE 
72CE 
72DE 
72EE 
72FE 
726 
72GE 
72H 
72J 
72JE 
72K 
72L 
72ce 
72N 
72NE 
72P 
720 
720E 
72R 
72RE 
72s_ 
72SE 
727 
72U 
72QUE 
72vV 
72VE 
72W 
72WE 
72x 
72YD 
79A 
79B 
79¢ 
790 


EDA 


1S2768 
182768 
P1043 
P1043 


1S2766 


HONEYWELL INFORMATION SYS7"MS 
LOC PHOENIX, ARIZONA, U A, 


COMP INSTL LIST - WDAMP 


98002768-001 
98902768-001 
43C€212092P 1043 
43€212092P 1043 
43C0212092P 1043 
43C212092P1043 
43C0212092P 1043 
43C212092P 1043 
43C216462P1 
43A114748P9 
43C216462P1 
430216462P1 
43C0212092P 1043 
43C216408P1 
58002017-00!1 
43C212092P 1043 
58002600-001 
43A114748P9 
56002616-001 
$8002600- 001 
43C212092P 1043 
43C216440P1 
$8020479-008 
S8002017-601 _ 
43€212092P 1043 
$8002474-001 
$6002474-001 
43A1 1474669 
§8002015-001 
58020479-008 
58002600-001 
43C212092P 1043 
56002600-001 
43A114748P 16 
98002768-001 
96002766-001 
98002766-001 


84-04-63 


538075892 
8 
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TAB -004 
Loc 


79E 

79F 

80AE 
80BE 
80CE 
SODE 
SOEE 
80FE 
80GE 
80JE 
SOLE 
SONE. 
_ SOE | 
BORE 
SOSE 
SOUE 
SOWE 
816 

BtH 

8tJ 

SVK 

STL 

Stn 
err 
81Q 
SER 
sts 
SrT 
Stu 
BTV 
oTtw 
BX 
S6AE 
SEBE 
BBCE 
B80E 
8SEE 


EDA 


1S2768 
182768 
P1043 
P1043 


183606 
1B3600 
183600 
PTOad 
P1043 
PTo4as 
Pro4a3 
PrO43 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U a. 


58075892 


COMP INSTL LIST - WDAMP 


IDENT X-POS Y-POS 


98002768-00O)T 
98002768-001: 
43C6212092P 1043: 
43C62)2092P1043 
43C212092P1043 
4302 12094P 1049 
43C2 '2092P 1043 
43C0212092P 1043 
43A114748P9 
43C0212092P 1043 
4302 12092P 1043 
434114 748P9 
43C2 1: 2092P 1043 
58020479-008: 
43C212092P 1043 
4381 14 748P9 
4302 ¥2092P 1043 
43CE216462P 1 
43C216462P 1 
43C216462P1 
43C216408P 1 
58002054- 001} 
$8002057-001 
58002779-001 
$80027 13-001 
580027 I4-OOF 
43C2164.08P 1 
58002475-00T 
$8002600-00t 
$8002600-001 
58002600-001 
58002600-001 
$8002600-001 
43C2'2092P 1043 
43C2 1 2062P 1043 
43621 2092P 1043 
43C2 1 2092P 1043 
43C2 1 2092P'1043 


64-04-02 REV. D 
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ROTATION 
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HONEYWELL INFORMATION SYSteMS 
LOC PHOENIX, ARIZONA, U aq. 


58075892 
FINAL 3 
CGMP INSTL LIST - WDAMP 
TAB-004 
Loc TYPE 1DENT X-POS Y-POS ROTATION 
88FE P1043 430212092P1043 
88GE PS 43A114748P9 ! 
88HE P1243 43C212092P 1243 
88JE P1043 43C212092P 1043 Ba 
SELE P1043 43C0212092P1043 at 
88NE PS 43A114748P9 ; 
88QE P1043 43C212092P1043 
88SE P1043 430212092P 1043 ; 
88UE PS 43A114748P9 ; 
88WE P1043 43C0212092P 1043 
90A 182768 98002768-001 
90B 1$2768 98002768-001 
90Cc 182768 98002768-501 
90D 1$2768 98002768-001 
SCE 1$2768 98002768-001 eee 
SOF 182768 98002768-001 ly 
306 183462 43C216462P1 — ae 
90H 183462 43C216462P1 cal & 
90 1B3462 43C216462P1 is 
90K RN4D 438216592P17 
90L 464408 43C0216408P1 
90M 464408 43C216408P1 
SON 1B3600 $8002600-001 
9O0P 1B3600 58002600-001 
900 103488 $8002483-001 
SOR 193488 38002488-001 
90S 163488 58902488-001 
90T 163488 58002488-001 
90U 163488 58002488-001 
90V 103488 58002488-001 
30W 103488 58002488-001 
30x 103488 58002488-001 
92YD P16 43A114748P16 
EDA 84-04-03 REV. D $8075892 
FINAL 9 
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DIST. 


CE 300 A-3 (1-79) 
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05555 — a cic FT SHEET | eee 


NEYWELL INFORMATION SYSTEMS| _INSTL LIST {_ __ 58060530 __ —12F_ = eo 


SPEC. NO. 


Honeywell 


HONEYWELL INFORMATION SYSTEMS INC 


58060530 


PROM TAB NUMBER TO BOARD LOCATION REFERENCE. 


PROM IDENTIFICATION NUMBER IS 58002689 
COMPONENT INSTALLATION FOR WDAMP-1 


TAB-001 
ada Wiahiiiee ocean "AB NONBER asTATOS_77-T7T7T AT 
LOCATION TYPE 1OENT | LOCATION | aype _|=004 [203-7 yy 
09c 2R3689 58002689-001* See cet 2R3689 ct oan a ee a | 
09E 2R3689 58002689-001* ie ae ee _ eee caee a 4. 4 4 7 ; 7 
O9A 2R3689 58002689-001* = 098 i He. | ee ee ee ee ee ee 
22K 2R3689 58002689-001* a BR We wclics : ee 2 i etl cecal | 
22C 2R3689 58002689-001* 4 __22c _ : ee “=224) =2 real cael: ee 


* All Tab-001 devices will be reidentified with programmed tab numbers 
prior to first customer shipment. 


TAB-002 
LOCATION TYPE IDENT ‘ 

O9A 2R3689 58002689-066 
O9C 2R3689 58002689-067 
O9E 2R 3689 58002683-068 
22A 2R 3689 58002689-069 
22C 2R36689 58002683-970 

TAB-003 

LOCATION _ TYPE IDENT _ 
O9A 2R3689 58002689- 169 
O9Cc -170 
O9E | -17) 
22A | -172 


_| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
i 
i 
| 
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| 
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22¢ 2R3689 58002689-173 x 
_I| 
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ag Byennt i Gate & BS Ghews © pe wE 0 eee SPER mE wees 08 & Pere Pe Pee, ee el Git. 
ep ees in ten GE CREE 0 ants ORY OF ETD FE OC & eee ee CF nn. 


3 = 


8 ? 5 5 4 3 2 1 
REV | ‘AUTHORITY +~«(|. oATe. | 
| CY PHAOXS624 84DEC13 
SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE H 
SA-REG*G08 16.9 $PART-BCLR2328 6.8 BADRB2SEC2¢ 180 28.8 CFUL8° 109 35.0 
SA-REG*2B1 4.9 SPART-BCLR°@31 6.8 BADR@3SEC 1° 188 28.8 CMO-LOMODE 1¢g08 9:2 
$A-REG* 118 24.4 SPART-BCLR*232 6.8 BADRO4s ida 28.0 CMD-LOMODE 2°29 99 
SANY-CLRe 108 5.9 SPART-BCLR°@33 6.8 BAORDS* 188 28.0 CMD-WR-OCSeg4g 17.9 
$B-REG*Oad 31.0 $PART-BCLRe 128 7.8 BADRG6e 108 28.8 CHD-WR-OCS¢ 128 7.8 
$B-REG* 118 27.8 SPARTIAL-CLReO10 Cw] BADR@7* gg 28.0 CMD-WR-DCSe 138 7.8 
$8-REGe111 4g S$PART IAL-CLRe@11 59 BADR@Be 102 | 28.9 CMO-WRITE°@30 35.0 
$BR°000 35.8 SPART IAL-CLRey 12 5.8 BADRB9e 100 28.0 CMD-WRITE* 128 35.8 
SCLR-RDSEC* 100 22.8 SRCARB* Gd 21.8 BADR 10¢ 108 28.8 CMD-WRITE* 149 35.6 
SCLR-WTSEC* 100 20.0 SRCAR 1000 21.9 BADR 11s 10¢ 28.8 CMDDAUCLR 22d 3:0 F 
SCLRRBAS 141 22.8 SRCAR 1°001 4:9 BADR 12° 198 28.9 CMDIF@CLR°Bed 3.8 
$CReBao 35.2 SRCAR Le lly 22.9 BREG-@0° 110 33.8 | CMDLOAREG*22@ 3:8 
SDAU°@ 10 11.8 SRCAR2@000 22.8 BREG-O1°119 33.9 CMDLDAREG* 112 17.9 
$DAU@11 11.8 SRCAR22°000 22.8 BREG-@2°1198 33.08 CMOLOBFRFUL °008 9.0 
$DAUeS 12 11.9 SRCAR3°202 22.0 BREG-03°110 33.0 CMDLOBYT-LWegag 3:8 
SDAU*B14 11.8 $RD°020 4.0 BREG-04119 33.8 CMDLOBYT-LWe 118 13.8 
$DAUe@16 10.8 $RD° 130 47.0 BREG-25¢ 110 33.2 CMOLOBYT-UP-ggg 3.8 
$DAUe# 17 11.8 $ROP-UL-CK*200 37.9 BREG-B6° 118 34.9 CMDLOBYT-UP* 118 14.9 
$DAUeB19 12.8 $RD1-UL-CK*ag0 37.9 BREG-87° 110 34.2 CMDLORALW*00 3:9 
SDAU 24 12.9 SREAD-F IFOB* 190 37.8 BREG-P* 118 34.9 CMDLORAUP «Bag 3:9 
$DAUCG34 12.9 SREAD-F IFO1° 10d 37.6 BUF-FULL® 118 36.08 CMOLOWALW*220 9.2 E 
$DAU*235 10.8 §RSTBFRFUL *222 35.0 BUFF-STBe 132 16.9 CMOLOWAUP «ggg 9.9 
$DAUS 188 11.8 SRSTROoOOD or] BYT-CNT-ONES*@10 13.8 CMDLOXFRREG*22g 3:0 
SDAU* 181 11.8 SRSTWR°BOD 5/0 BYT-CNT-ONES© 108 13.2 CMOPARCLRe agg 9:8 
SDAUe 134 12.6 $S8¢008 33.0 C-RAOR-SEC 16¢ 109 31.0 CMDROBREG*@20 3-9 
SDAU* 135 12.8 $S5Be 110 33.8 C-RADROGSEC8 188 32.8 CMDROBREGe 110 32.9 
SDAUe 136 12.9 $SNAP-SHOT #209 37.0 C-RAORB1SEC4« 10g 22.9 CMDRSTDENA*GGB 9.8 
$DAU-TOT-BCL°03¢ 6.8 SWCARD@@2B 19.8 C-RADRB2SEC2¢ 108 22.0 CMORSTDENA® 118 41.8 
$QAU-TOT-BCL G31 6.8 SWCAR 1°B00 19.8 C-RADR@SSEC 1° 109 22.8 CMORSTOENB*ad 9.8 
$DAU-TOT-BCL 432 7.8 SHCAR 19001 4:9 C-RADRO4° 100 31.8 CMORSTDENB® 110 41.8 
$DAU-TOT-BCL* 120 7.9 SWCARI© 110 20.0 C-RAORBSe 108 21.8 CMOSE TOEN*gp@ cw 
$DAU-TOT-CLR°B18 6.8 SWCAR2 000 2.8 C-RAORBE* 108 21.0 CMDSETDEN® 118 41.9 
SDAU-TOT-CLReB11 6.8 SWCAR2°001 4.8 C-RADRO7° 108 21.8 CMDSTPCLK gad 3:4 - 
$DAU-TOT-CLRe@12 6.8 SHCAR22°000 21.8 C-RAORBBe 108 21.8 CMFWe 198 28.8 
$DAU-TOT-CLR*@13 6.2 SWCAR3°202 20.8 C-RADRBS* 108 21.0 CMPHRT eg 14.6 | 
$DAU-TOT-CLRe 108 5.8 SWE *200 18.8 C-RAOR 10° 188 21.8 CNT-SHRT-BLK* 0g 38.8 Zi | 
SDECBFRFUL *200 36.0 SWRe220 4.0 C-RADR11¢ 198 21.8 CNTB°pg0 36.8 = | 
SFRE-RUN@O10 10.8 SWRe 130 4 C-RADR 12°19 21.8 CORMODE *ga0 18.9 oD a 
SFRE-RUN® D3 11.8 SWRT-F IFOD9020 14.9 C-WAOR-SEC 16° 100 31.0 CR4XX-293SEC ggg 27.9 oo} 
SFRE-RUN©@31 11.8 SWRT-F IFOS*110 14.8 C-WADRBZSEC8* 108 20.2 CR5Q0-292SEC 000 27.8 ee 
SFRE-RUN®@36 11.8 SWRT-F IFO1*¢20 14.8 C-WADRB1SEC4* 109 20.08 CRO-DEVICE* 190 17.0 a 
SFRE-RUN¢837 11.8 SWRI-F IFO1¢110 14.8 C-WADRB2SEC2¢ 108 20.08 CSEL-OREG*@ 19 14.9 un 
$FRE-RUN®B41 11.8 A-BREG-FUL 200 33.8 C-WADRBSSEC 1° 100 20.2 CSEL-DREGe 100 14.8 
SFRE-RUN®DS1 12.8 ACK-COR*2a0 18.0 C-WADRB4* 100 28.0 CSTOPs 10g 10.9 C 
SFERE-RUN® 100 10.8 ACK-COR® 110 17.9 C-WADRBS* 100 19.8 CWB-SECADR*d10 23.4 
SFRE-RUNe 128 11.2 ACT-WT-REGTRM*G2B 17.8 C-WADRB6* 108 13.0 CWB-SECADRe@11 4.0 
SFRE-RUNe 138 11.8 ACT-WT-REGTRM* 110 17.8 C-WADRO7¢ 108 19.8 CWB-SECADR® 100 23.8 
S$FRE-RUN® 151 11.8 ALLOW-OB-ERR® 188 18.¢ C-WADRDB* 108 19.8 0-4@2C IR*pa8 18.9 
$ID-TOTCLRO* 109 50 ANYCLRe 188 4-0 C-WADRES¢ 100 13.9 O-4@0C IRe 110 17.8 
SIDI-TOT-CLR°B18 6.8 APRTYERR® 190 19.0 C-WADR 18° 100 19.8 D-ANY-ERRe 102 48.8 
SIDI-TOT-CLR°11 6.0 B-BUF -SW-D* 100 15.8 C-WADR11° 109 13.8 D-ANY-HARD-ERR*@ig 48.0 
$ INCBFRFUL G00 35.8 B-BUF-SW-D 1100 15.8 C-WADR 12¢ 182 19.8 O-ANY-HARD-ERRe 108 49.9 
SINCRSASBEB 27.9 B-BUF -SW-D2¢ 199 16.8 C2BBSECTOR*gge 23.8 O0-AORB-PER*OgG 49.9 
$ INCHSA*@GO 24.9 B-BUF-SW-D3¢ 108 16.8 €4294-5293S-gg0 23.8 D-AREG* 100 18.8 
$LO-WSEC 16°900 30.2 B-BUF-SW-D4° 100 16.8 C4XX-294SECTOR@ggg 23.0 O-COUNT* 188 14.9 B 
$LD-XFERCNT «O09 35.0 B-BUF-SW-DS¢ 198 16.8 CSB0-293SECTOR*gag 23.0 D-ED-P-ERR* 10 49.9 
SLOBFRFUL B08 35.0 B-BUF-SW-D6¢ 189 15.9 CSB 1E0AC pod 24. D-E0-P-ERR* 190 43.9 
$LDMD1°000 8.0 B-BUF -SW-D7* 102 15.0 CARRY 1° 109 13.8 
SLOMO2°200 8.9 8-BUF -SW-DP* 102 15.8 CARRY2¢ 199 13.8 
SLORALW*@OB 22.8 B-PRTYER* 100 34.8 CCORR-MPHT « 192 18.0 OrstR BUT ION 
SLORAUP *@ag 22.8 B-REG-READY 200 46.8 CFUL 1¢ 100 35.8 C128-26 
SLORSEC *002 22.6 B-REG-READY* 119 46.0 CFUL 16° 199 34.9 
SLOWALH?OQ8 20.0 BADR-SEC 16° 100 28.8 CFUL2© 198 35.0 HONEYWELL 
SLOWAUP*@ad 20.8 BADROZSECB* 188 28. CFUL 32° 190 34.0 HOMETIELL RCRIATION SYSTERS 
SLOWSEC *@82 20.8 BADRBISEC4* 108 28. CFUL4* 109 35.2 OC ceo PHOENIX, ARIZONA U.S.A. 
ind LOGIC OIAGRAM- WDASB A 
= PAGE CROSS REFEREN | 
a quiiuascamsse* Be faga74 |1 
ner_50p08670-x04 [frig sepecia [2 129088874 |1.0 C 
3 g 7 6 5 4 3 2 | 1 


a a ree ne eS 


a 
sn men sie ee ens lt ON ot ence encarta | Reema oe & nmntmmenens B+ OA eee ten 


‘Re RPGR Ee AED & BE CNS © CNEa 0 ete SOEET EN Wee Oe B SOSETS PP Ee, ee ot Ge. 
‘me SPORE Ge Of CUED © Ons Gat OF TT PERE © & nes eens OER. 


Bc ce te 


© ab Meg Adina hh, nda ella d Sethe beige tinned te dl se nbalainidaindanede eahnvatiotaan.. . 


NO 


pRev [Authority | oave 


ms PHAOXS624 840EC13 
SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAHE PAGE SIGNAL NAME PAGE MH 
D-EN-COUNT * 1a6 13.8 OSTHWTSEC* 106 25.0 OMPDTA-S* 19a 7.8 OSET-FSNAP* 198 36.8 
O-ER- IFd°oed 10.8 OBROG-PRES* 120 14.8 OMPOTA-6 100 7.9 DSET-PERR@@0g 47.8 
D-ER- IF 1-a00 12.8 DBROG-PRES le 108 37.6 OMPOTA-79 100 76 OSET-R320RST° 100 26.8 
D-HARD-ERR* 108 48.3 OBRD1-PRES° 108 14.8 OMPDTA-Pe 100 78 OSET-W320RST° 108 24.9 
D-HOLD-RAOR* 222 28.0 OBRD1-PRES1° 182 37.6 OMPOTABe 119 7:9 DSETLSTEDAC® 100 38.0 
D- IF-ERR°@18 48.2 OBREG-ACKe 100 18.8 DMPOTAGZ® 128 39.8 OSETSECDLY* 198 27.2 
O- IF-ERRe 108 18.8 OBREG-ACKe Lig 31.9 OMPOTAL® 110 70 OSETSTPe igg 12.8 
O- INC-BFUL 820 13.2 OBUF -ROMODE* 198 32.8 OMPOTA1z¢ 100 39.9 OSHORT-BLKe 108 36.0 
O- INC-WTSEC*@ag 13.8 OC IR-MOUE *910 14.2 DMPOTA2© 110 “79 OSYSROLSTSEC 198 26.8 
O- INCHTSEC® 182 24.8 OCK4XXEDAC #290 18.2 OMPDTA2Z¢ 120 39.9 DSYSKLASTSEC* 100 25.6 F 
D-LAST-EDAC® 11d 38.8 DCOR-MODE *@ 12 14.8 OMPOTA3© 110 79 OTABUS-PRTER@2OB 8.¢ 
O-LSTDTA® 108 37.8 OCORACK «gag 32.8 OMPOTA3I« 100 21.0 DUMPBFReBad 32.0 
O-MPBFR-ADeggd 32.8 OCORR-PADs 102 34.0 DMPOTA3Z¢ 109 35.2 OUMPBFRe 118 32.8 
O-NEW-RD-SECT 202 31.8 ODEN-@2-aSde 106 40.8 OMPOTA4@ 112 79 OW288-SECTOR* aed 27.2 
D-RAD-Pe 199 47.0 DOEN-@1-8S8¢ 128 40.8 DOMPOTA42¢ 1098 39.2 DWRT-REG-FUL¢ 138 14.@ 
D-RO-SE [Be200 18.8 ODEN-22-250¢ 199 39.0 OMPDTAS¢ 112 7.0 OWRTSECSECS*B0@ 35.8 : 
0-ROB-SECADR*@i9 27.8 DOEN-83-@SB¢ 100 33.6 OMPDTASZ® 100 39.9 OWT-ACT-SEC°aag 34.9 
D-ROB-SECADR*@11 4.2 ODEN-84-2SG¢ 109 42.9 OMPDTAG® 11d 79 OWT-SEC-TERM@@20 25.0 
D-RDB-SECADRe 108 27.8 OOEN-BS-@SG¢ 198 42.8 OMPOTABZ¢ 120 39.2 OWT-SEC-TERMe 110 25.9 
O-ROSEC-OLY* 108 25.8 ODEN-G6-2SGe 100 40.28 DMPOTA7® 119 79 EN-2B6RDSEC® 100 26.0 
D-SELZEROES* 100 39.8 OOEN-87-@5G¢ 190 40.28 OMPDTA7Z¢ 109 39.9 EN-BFUL-DECRe 100 36.8 c 
D-SET-ODAU-CLRe 182 4.8 ODEN-88-@5@¢ 108 48.2 OMPDTAPe 119 7.0 EN-CLKe 188 18.8 
0-SET-PARCLRe 128 4:9 ODEN-@9-252¢ 102 40.0 OMPSELDTAG® 109 41.0 EN-FORMAT 2g 12.9 | 
D-SETIFOCLRe 108 4.9 ODEN 12-25@¢ 18g 40.0 OMPSELDTAG: 100 40.2 EN-HI-OSCe@ag 1.8 
O0-SOFT-ERRe 100 48.2 OOEN-11-@S@¢ 109 40.0 OMPSELOTA1¢ 109 40.0 EN-HI-0SCe 110 11.8 
0-SUB-CLK*aag 11.8 OOEN- 12-25¢ 188 42.9 DMPSELDTA1@¢ 100 42.9 EN-LAST-DATA* 102 37'g 
0-SW-O° 198 15.9 DEN- 13-2S0° 102 42.8 OMPSELDTA11¢ 102 42.9 EN-LAST-EDAC® 120 37.6 - | 
O-SH- 1° 100 15.9 ODEN- 14-@S@¢ 120 41.8 OMPSELOTA12¢ 10 42.6 EN-RAR® 168 33.8 
0-SW-2¢ 198 16.8 ODEN- 15-@S@e 192 41.8 OMPSELDTA13¢ 190 42.0 EN-SW1e90d 47. ; Z 
O-SW- 3° 199 16.0 DEN4SXCOR® 100 33.0 OMPSELDTA14¢10@ 42.8 EN-SW1* LIB 47.9 - | 
D-SH~4¢ 109 16.8 DEV-4xxe3g 23.98 DMPSELOTA1S¢ 102 42.8 EN-SW2¢009 46.08 . 
D-SW-S* 108 16.8 DEV-4Xxe118 7.8 DMPSELOTA2¢ 189 40.2 EN-SW3°089 48.8 
0-SW-6° 108 15.9 DEV-4XxXe 128 7.6 DMPSELDTA3¢ 100 41.0 EN-WRT-REG-ACKe 100 17.8 0 
0-SW-7¢ 188 15.8 DEV-4XX-S508° 129 7.0 OMPSELDTA3® 109 40.8 ENAB-CLKe 100 11.2 ; 
D-SYSTEM-RO*00 32.0 DEV~4XXx-58Q¢ 132 7.8 OMPSELOTA4® 129 4.0 ENB-WTSEC*@ 1g 24.2 | 
0-SYSTEM-WT *@ag 32.0 DEV-Sade 102 24.0 OMPSELDTAS® 102 40.0 ENB-WTSEC* 19g 24.4 os 
O-WRITE* 160 33.8 DEV-581°048 17.0 OMPSELOTAG® 102 40.0 ENBOCD*a00 27.6 = | 
D-WRITE-ROe 108 27.0 DEV-581¢ 120 7:8 DMPSELOTA7* 10g 40.0 ENBWTADRe@ag 28.8 cD 
O-WRTDEV INH®@ 1g 32.2 O&V-5d1° 132 7.8 OMPSELDTAB* 128 42.0 F-EDAC-ERROR* 020 48.6 ee) 
D-WRIDEV INH? 108 32.8 DEV-5@1-320°948 33.8 DMPSELDTA9¢ 128 42.9 F-EDAC-ERROR® 118 48.0 — 
O-XFERSECTORS*@20 32.0 OF V-581-320¢ 132 34.2 OPAD-SETBFUL gee 33.0 F-RD-SEC-DLY* 100 24.g cD 7 
0128¢ 100 36.0 DEV4xX50 1° 120 32.8 ORAR* B98 18.8 F-RD-SEC-DLY* 161 4-8 va | 
016-32-B° 100 36.2 DINCRSA® 12 27.9 ORAR4OBCK*go0 32.0 F 320RSECRST B00 27.8 
D10R7SECS*888 36.8 OLAST-OTA*892 37.0 DRAR4@8CKe 118 33. F 320RSECRST* 188 27.8 C 
D2BG0R268°089 24.0 OLOBREGe 102 33.0 ORO-SEC #218 26.0 F 32BWSECRST gg 24:6 | 
0320-CORRe88B8 13.0 OMPADR-11¢ 108 7.0 DRO-SEC* 180 27.8 F 32BWSECRST¢ 189 24.8 
032B-CORRe 118 34:2 OMPADR- 12° 128 7:9 OREAD-DEVe 100° 35.0 FAREG-FUL *@eg 16.8 
0328-R0°00 35.2 OMPADR- 13¢ 100 7.0 DREAD-DEVICE¢a20 35.0 FAREG-FUL* 108 16. 
O32BRSECRST° 108 6.8 OMPADR- 146 102 7.8 OREG-@e 110 15.8 FAREG-PRTERR@O20 19.9 
O32QWSECRST° 100 25.8 OMPADR- 15° 120 78 OREG-1°110 15.0 FAREG-PRTERR® 100 19.8 
045X-C IR*@0o 37.4 OMPADR 11°22 10.8 OREG-20110 16.8 FB-REG-FUL *@20 31.8 
D4SxCOR*@O8 32.8 OMPADR11¢110 7.0 OREG-3°118 16.0 FB-REG-FUL°918 33.8 
D45XCOR* 110 33.0 OMPADR 12¢g22 8.2 OREG-4¢110 16.0 FB-REG-FUL* 102 31.8 
0480° 100 36.2 OMPADR 12°11 7.8 OREG-5° 119 16.0 FB-REG-FUL® 118 32.8 
04XxX-500°a00 38.0 OMPADR 139028 10.8 DREG-6 118 15.8 FB-REG-TRM*111 13.8 B 
0500480-RO-go0 35.0 OMPADR13¢ 110 7.0 OREG-7¢ 110 15.8 FBD-ERR*B20 49.0 
050 1-RO*808 35.0 OMPADR 14°28 46.8 DREG-Pe118 15.8 FBD-ERR* 118 49.0 
O50 1EDAC °@a8 25.8 OMPADR 14°11 7.8 OREGC IR* 109 17.8 
OSBIRLASTSEC *O00 26.8 OMPADR 15¢020 46.8 DRESET#+g08 6.0 
DSP 1RLASTSEC* 108 26.0 DOMPADR 15° 110 7.8 ORESET 1¢g00 6.0 OISTRIBUT ION 
OSBIRNLSTSEC “90 26.8 OMPOTA-@e 102 7.8 OSEL-BB*228 7.8 C1266 
OSBINLASTSEC 00d 25.8 OMPDTA-1¢ 180 7.8 OSEL-BB* 118 4.0 
OSB ib ASTSEC 108 38 DIT a= 2° 1g 78 OSE BB+ 138 0.8 glasba 
WNL e a -3e : -287¢ ; HONEYWELL INFORMATION SYSTEMS 

OSTHROSEC* 108 26.8 OMPDTA-4¢ 18g 7.9 DSET-BFUL * 100 32.0 LOC c&o POENIX, AeIZOM U.S.A. 
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Sore nr ee i 
H 
| PAGE 
PAGE celal hh 
PAGE oe ee 6100 13.8 
PAGE I ea,  soaen 33.8 R-AREG-6e1 ee 
sot gh ee ochre hc 37.8 GNO-81N-28 5g R-AREG-7¢ 108 13'8 
HE STGNAL NAME nage FSNAPSEC 16¢ 189 37'4 GNO-8 1P-28 79 R-AREG-Ps 188 28.6 
FBREG-PER+282 348 FSNAPSEC2¢ 108 37° GNO-8 10-28 79 R-BITB* 188 59:9 
FAREG-PER* 109 Da FSNAPSEC4 19 35°¢ GNO-81R-@8 oo R-BIT1°100 23.8 
FCMD-WRITE*119 2.8 FSNAPSECEe 108 37-8 ee a 28.0 R-BIT 3° 10d 23.8 
FCOR-ACKe 100 i8.d FSTEPs 108 39 GND-81X-@8 ee R-BITS¢ 18g 2-8 F 
FCREG-ACKe 118 18:2 FSTOP? 110 49 GNO-980- 10 a R-BIT7* 10g ae 
FCREG-FULL® 118 93 FURe 100 28a GNO-9BR- 18 32:2 R-BITPs 109 a8 
1 FOBUS-PRTER*200 30 FWRCMD® 120 oa GND-99S- 10 oe R287 100 8.0 
FDEN-@8° 128 429 FWRT-KRL 1° 108 5'g GND-99U- 18 539 R3I2OBFREGegaa 2'6 
FOEN-@1¢ 180 42.9 FWRT-KRL1¢11@ 52 GND-98V- 19 53°¢ R3I2GBFREQ*ogg Be 
FOEN-@2¢ 188 42.9 FWRT-KRL2°020 5g GND-S@W- 18 58.0 R4293-5292¢ 189 ae 
FOEN-@3* 108 43. FWRT-KRL2¢ 189 17/8 GNO-98X- 14 Te RS12BFREQ¢gg9a 262 
FOEN-25¢ 108 43.0 FWRT-REG-ACK® 182 349 INH-COUNT «228 6.2 RS1I2BFREQ*O02 28 
FOEN-26¢ 108 432 FWT-SECTORe 100 sa0 IPC-RESET® 198 a RE¢BFREG*2OB ae 
FOEN-87° 128 43-9 FXFRBeGa0 4g IPC-RESET* 110 aarg RABS-READe@ 18 ae 
FOEN-QB¢ 108 43.8 FXFRB°@01 49 LAST-DATAS1iB 3.4 RABS-READ*B11 a 
FDEN- 18° 108 43.0 GNO-2M-28 45:0 LO-BYT-CNT-UP+aaa ree RABS-READ-WRP* 109 i 
FOEN-11° 108 44.9 GNO-@2N-28 40. LO-DENAe@20 41-0 RABS-WRT © 108 8g 
FOEN- 12° 108 44.0 GNO-@9F -28 34.0 LO-DENB* 808 79 RABS-WRT-WRP*B 10 ag 
FCEN- 13¢ 160 44.9 GNO-29S-88 45.4 LO-MODE 1° 188 a'g RABS-WRT-WRP* 180 - ; 
FOEN= 18° 128 44.0 GND- 18K -28 13.0 LO-MODE2¢ 190 88 RABS-WRT-WRP-EDe@ 11 ae 
FOEN- 150 108 26.2 GND- 16N-8 3:2 LD-ZEROES* 100 oat RABS-HRT-WRP-EDe 100 8.8 
Sa taal 26.0 GND- 18N-B8 aay LOBFRFUL* 128 sie RABSOLUTE “200 3.8 
F INCRSECADRe 108 549 GNO- 18W-28 48. LOLWs 169 52:8 RADRCMPSTPe 189 38 
i F INCHSECADR*@@8 34 9 GNO-27E-88 15.8 LDORALW® 122 0.8 RAR-NT-ABS*@ 18 ao 
F INCWSECAORe 108 582 GNO-27H -B8 ra LOWALH* 108 oO 8 RAR-NT-ABS* 108 ree 
F INT-BREG-ACKe 109 5g GNO-27J-88 16:8 LOWAUP* 108 o22 RBUF -RDOUT-B* 190 7.8 
H F IPC-RESET *088 31. ) GNO-27K-88 16. g LOWSEC* 198 56:2 RBUF -RDOUT- 1° 199 re 5 = 
F IPC-RESET*@18 67g GNO-27L-88 36:8 LOXFRREQ* 108 fat RBUF -ROOUT-2¢ 108 ya oo 
FIRSA® OGG 6:2 GNO-27U-@8 33:2 LOGIC 1100 218 RBUF -ROOUT-3¢ 100 aoe oa) 
FIRSA® 108 6g GND-27W-88 33'4 LOGIC1¢181 37a RBUF -RDOUT-4* 100 arg = 
FKRL2-BAOR° 208 eg GNO-27X-88 59 LST-DTAe@a8 31°9 RBUF -RDOUT-S* 182 i = 
Eee eae came 37.0 GND- 36 J-28 15.0 MODE-RAR® 110 a RBUF -ROQUT-6 10 7.9 un 
i FLAST-EDAC*@a9 6'9 GNO-36K-28 29 MODE-RAR® 128 aa RBUF -ROOUT-7* 108 He 
\ : FLO-ZEROES*@82 6a GNO-36M-08 41.9 MODE 1-DEC 1° 198 ao RBUF -RDOQUT -P*gog 47g C 
: { FLO-ZEROES* 108 5.9 GNO- 36R-00 31.0 MODE 1-DEC2« 100 aa RBUF-ROOUT-Ps 190 17.0 
{ FR-OAU-CLR* 188 5g GNO-4SC-87 478 MP-ADR-CMP+8 10 490 RC-REG-81° 118 eg 
{ FR-IDI@CLReaoe 2"9 GNO-450-28 41:9 MP-ADR-CMP* 128 sate RC-REG-@2¢112 16.8 
i if FR-IDI@CLRe 108 29 GNO-45F-29 a MP-LO-WSEC* 100 ac RC-REG-@3¢ 118 ie 
I FR-PAR-CLR°GB0 Sg GNO-45K-28 ied MPLDAREG*@00 33'9 RC-REG-B4° 119 ae 
| ‘| FR-PAR-CLR* 188 5'g GNO-45"-28 5-2 MPLOLWe 190 559 RC-REG-05 11 ee 
t : FRO 100 5g GNO-54K-28 31.4 MPL SB 100 40 RC-REG-26¢ 110 2p 
{. I FRD-KRL 19008 5.2 GNO-S4N-8 a'd MPRD° 128 40 RC-REG-07¢ 119 ae 
: FRO-KRL 1° 118 26.8 GNO-54P-g8 92 MPWRe 120 370 RC-REG-Pe119 sa 
fs FRO-SECTOR*B00 56.9 GNO-54S-28 18 NCTSB1-715SEC* 192 a RC IR-MODE © 120 ate 
t H FRD-SECTORe 108 a GNO-63F-28 49°08 NORMAL -LOAD» 122 ‘0:2 RC IRCORR*@10 $36 
: ‘| FROB-SECAOLY* 188 47.0 GND-63K-@8 34.0 OSC-HIGH* 100 ig RC IRCORR* 108 ae 
[. FREGS-PRTYER*O00 47.9 GNO-63K-08 ar OSC-NORMAL © 100 ee RC IRMODE* 100 ; 
i *{ FREGS-PRT YER® 108 39'¢ GNO-63M-88 ro PLUSRD-DEVe 100 ee 
F FSECREG*B IB 17.0 CND-E3N-B8 19.0 PORER-CONF #110 31:0 
e ‘ - - * - e : 
. FeECREO*Bad tae GNO-630-27 ae R-AREG-Be 103 ae SISTRITIN F125"55 
{ FSECREQs 138 GND-72L -88 : R-AREG-2¢ 188 : Marcie 
r| FSHORT-BL K 000 aoe GND-72N-08 ar R-AREG- 3° 100 ae LOC conch anit USA : 
FSNAP-OLY* : GNO- - 7 R-A -4e ‘ : 
| [ ’ FSNAP-SHOT *@2 ae GNO-72V-88 ee R-AREG-S* 108 13.8 es LOGIC DIAGRAM- WDASB 
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SIGNAL NAME PAGE SIGNAL NAME PACE SIGNAL NAME PAGE H 
RCOR-MODE » 188 31.8 RMPMODE ©8108 33.9 STOP-CLKe121 48.2 
RCORMODE © 108 8.9 RMPMODE © 128 8.8 SWAP-B8THSEC* 109 21.0 
RO-BIT@ 100 33.0 RPREP-SBeg18 14.0 SYNC-BY TE °@39 18.0 
RO-BIT 1°190 33.2 RPREP-SBe 100 8.9 SYNC-BYTE* 129 19.2 
RD-B1T2° 108 33.9 RSB-REG-Ge 108 36.0 SYNC-BYTE® 148 17.8 
RO-BIT3¢ 108 33.0 RSB-REG- 1° 102 38.2 SYNC IPCRST° 188 6.0 
RD-BIT4¢ 108 33.9 RSB-REG-2¢ 120 38.2 -329¢1 3.8 
RO-BITS¢ 199 33.6 RSB-REG-3° lay 38.8 TO-328n0°goe 9.0 
RD-BIT6¢ 108 33.8 RSB-REG-4¢ 108 38.2 10-50 1¢ 100 18.0 
RD-B1T7* 100 33.0 RSB-REG-S¢ 120 38.2 TO-501¢181 17.8 F 
RO-BITP* 198 33.0 RSB-REG-6¢ 192 33.6 TRM-SHRT-BLKeGO2 38.9 
RD-BITP* 161 33.0 RSB-REG-7¢ 100 39.0 UPs 108 9.0 
RO-DEV40-a00 14.9 RSB-REG-Pe 109 39.0 UPDENS® 108 12.8 
RD-PLUS°agd 26.0 RSER-STOPe G2 8.08 W286° 100 23.8 
RD-SECABS® 100 32.0 RSHORT-BLKe 108 37.2 WO4294-5293¢ 198 23.0 
RO-WTSEC- INC°920 24.0 RSPARE 3° 108 8.0 WOCO-288°a00 22.0 
ROD4293-5292¢008 27.0 RST-BFUL® 188 31.8 WOCO-286¢222 23.0 
RDATA-G 110 15.0 RST-BFUL® 101 4.0 WOCD-286¢ 119 23.0 
RDATA-1°119 15.0 RST-ROSEC*Z18 25.8 WOCO-268°ga0 22.2 
RDATA-2¢ 118 16.8 RSTOPe 199 8.0 WOCD-292°ga¢ 23.2 
RDATA-3° 118 16.8 RUNSTEP®* 18 11.8 WOCD-292¢ 110 23.0 E 
RDATA-4° 119 16. RWRAP-MODE G06 9.6 WOCD-293°220 23.8 
RDATA-S* 118 16.8 RWRAP-MODE © 112 18.0 WOCD-293°119 23.0 
RDATA-6 110 15.0 RWRTROSEC *@18 19.9 WT-SECABS@2g 14.8 
RDATA-7° 116 15.0 RWRTRDSEC® 108 8.0 WT-SECABS® 119 16.8 
RDATA-P* 110 15. S-SYNC* 108 39.2 WT-WTSEC- INCe@g@ 24.0 
ROC-286° 112 37.9 SEC-CNT 1° 108 34.9 XFR1¢G09 36.6 
ROC-292¢119 26.8 SEC-CNT2°01 35.0 
RDC-293¢ 118 27.0 SEC-CNT2¢ 108 34.2 
ROCD-288°ag0 25.9 SEC-CNT4°Q10 35.8 
ROCO-286°000 26.0 SEC-CN14¢ 102 34.8 
RDCO-288°28 25.2 SEC-CNT8*g10 35.8 
RDCO-292°928 26.9 SEC-CNT8* 108 34.8 
ROCD-293°a00 26.0 SEL 1-BUF-SW1* 190 15.0 0 
READ-OUT-B* 180 45.2 SEL 1-BUF-SWI*101 4.0 
READ-OUT-G* 180 48.0 SEL2-BUF -SW2¢ 108 15.9 
READ-OUT-Be 188 44.0 SEL4-BUF-SW4*° 108 15.9 = 
READ-OUT- 1°10 44.9 SELOTA*QR2 41.0 5 
READ-OUT- 1° 188 45.9 SELOTAB*OO8 41.8 co 
REAOD-OUT- 1° 108 48.9 SEQ-ERR® 128 34.2 es) 
READ-OUT-2¢ 108 45.0 SEQ-ERR* 130 34.8 - 
READ-OUT-2¢ 198 48.0 SET-DEN-OG¢ 188 49.0 in 
READ-OUT-2¢ 108 44.9 SET-DEN-O 1° 100 42.9 
READ-OUT-3* 188 48.0 SET-DEN-2¢ 188 39.0 Cc 
READ-OUT-3¢ 108 44.9 SET-DEN-03° 1008 39.¢ 
READ-OUT-3¢ 10 45.0 SET-DEN-04¢ 108 48.0 
READ-OUT-4¢ 108 48.9 SET-DEN-25¢ 102 40.8 
READ-OUT-4¢ 188 46.0 SET-DEN-6¢ 100 40.0 
READ-OUT-4¢ 108 44.0 SET-DEN-87° 102 49.0 
READ-OUT-S* 10 48.0 SET-DEN-28¢ 100 41.0 
READ-OUT-Se 108 46.0 SET-DEN-09¢ 108 41.0 
READ-OUT-S¢ 109 44.9 SET-DEN- 1° 108 41.0 
READ-OUT-6¢ 180 46.0 SET-DEN-11° 100 41.8 
READ-OUT-6¢ 188 45.8 SET-DEN- 12° 109 41.0 
READ-OUT-6e 100 48. SET-DEN-13° 108 41.8 B 
READ-OUT-7¢ 190 48.0 SET-DEN- 14° 100 42.0 
READ-OUT-7¢ 108 46.9 SET-DEN- 15° 109 42.8 
READ-OUT-7¢ 108 45.0 SET-PERRe 100 47.0 
eT eg erreuss 2 
- e@ e 
REDAC-PLUS® 100 8:8 SHORT-BLKe 110 38.0 OISTRIUTIN 128756 
RES- INH1* 100 18. STAT-ERR*@20 48.0 
RES- INH2¢ 19 18.2 STAT-ERRe 119 48.9 
RHER-STOP* 108 8.8 STOP-CLK*910 48.0 HONEYWELL INFORMATION SYSTENS 
RMODE 1-PRTY* 108 8.0 STOP-CLK* 12 43.0 LOC cé0 PHOENIX, ARIZONA U.S.A. 
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Looe 0 4.0  SWCARL¢OB1 WDB: 0 11.8  $0AUe@17 W615 I 7.8  OMPOTA-Pe190 
LO@2 0 4:8  0-ROB-SECADRB11 WOB2 0 33.0  BREG-Bde110 WG16 t 4:0  MPWRe120 
t0g3 0 4:0 FXFRBeBdi — WOg3 0 33.0  BREG-Bl9118 WG17 I 19:8  D-ER-IFO-a0g 
Logs 0 4.0 CWB-SECADRe@11 WOR4 0 33.0  BREG-02°110 W618 I 10:0 O-ER-IF 19990 
C087 0 4:0  SWCAR2°001 WORS 0 33.8  BREG-83°110 W619 I 4:8  MPRO*120 
L014 0 4.0 SRCARI°981 WOO6 0 33.0  BREG-B4e1i9 Wad I 15.8  OREG-Be119 
RAQO 0 4.8  $B-REGe111 W027 0 33.6  BREG-05e110 WHO I 15.0  OREG-16119 
RAGS 0 4:0 $A-REG*OD! WOR8 0 34.0  BREG-B6¢110 WHB2 I 16.2  OREG-26119 
RAQT sé 4:8 RST-BFUL* 101 woos 0 34.0  BREG-B7*110 WHB3 I 16.2  DREG-3+119 
RAGS 0 4° SEL1-BUF-SWI*101 WO10 0 34.9  BREG-Pe11d WHO4 I 16.0  OREG-4911¢ F 
RAID 0 4:0 F-RO-SEC-DLY* 191 WO12 I 37.0  OBROS-PRES1¢ 109 WHOS I 16.8  OREG-Se119 
wagd I 15.3  RDATA-Bo 110 WO13 T 37.0  $READ-FIFODe 120 WHOG I 15.8  DREG-6110 
wAg2 I 15.8 RDATA- 19119 WO14 I 37.0  OBRD1-PRES1¢109 WHO? I 15.8  DREG-7°110 
wags 16.8  RDATA-20110 WO15 I 37.0  $READ-F IFOl* 109 WHOS I 15.0  DREG-Po11d 
WADE I 16.0  ROATA-Se119 WO16 I 49.0  FBO-ERRe110 WH23 0 32.0  FB-REG-FUL*110 
WAQ7 I 15.0  ROATA-6e110 WD17 I 43:0  MP-ADR-CMPepia WH12 0 33.0 BREG-O0eli0 
WAGE I 15.0  RDATA-70119 WO18 0 48.0  D-ANY-HARD-ERR@O10 WH13 0 33.0  BREG-Oie1i0 
wags I 15.0  ROATA-Pe119 wO13 0 11:8  $FRE-RUNQ36 WH14 0 33.0 BREG-020110 
WAID I 14:9  SWRT-F IFOSe110 W020 0 11.0  $FRE-RUNG37 WH15 0 33.0  BREG-03°110 
WA12 I 14.8 SWRT-F IFO1¢118 WEB2 0 11.8 $OAU98 18 WH16 0 33.8 BREG-84¢118 
WA13 I 6.8  ORESETB9Da9 WE OS fi 11.8  $0AUeg12 WH17 0 33.8  BREG-OSe110 c 
WA14 I 6.8  ORESET1°009 WEDS t 43.6  O-ED-P-ERRe 190 WH18 0 34.8  BREG-06e110 
WA1S I 14:8  DBRDO-PRES* 100 WEDS I 4.0 LOGIC1*i0d WH19 0 34.0 BREG-G79110 
WA16 I 14.8  OBRD1-PRES*100 WEB? I 12.8  UPOENSe 109 WH2g 0 34.2  BREG-Pet id 
WA17 0 18.8 DAU? 16 WE28 I 18.0 EN-CLK* 109 WJ20 0 36.0 BUF -FULL © 119 
WA18 I 17:0 ACT-WT-REGTRM*BO0 WEQS 0 11:8  $0aU¢81i WJ@1 0 38.8  SHORT-BLKe110 
WA19 I 10:8  EN-HI-OSC*po8 WE 18 I 4:8  DSEL-BB11B WJ02 0 38.0  LAST-DATAS1I¢ 
WA2D I 16.8  ROATA-30110 WE 12 I 48:8  ODEN-08-dSd6 100 WJB3 0 32.6  FB-REG-FUL*110 
weag I 15.@ RC-REG-@de110 WE 13 I 48.8  ODEN-49-2Spe 10g WIS 0 46.0  8-REG-READY®110 
weg I 15.8 RC-REG-B1* 110 WE 14 I 40.8  OOEN- 10-8586 109 WJOS I 48.8  F-EDAC-ERROR®110 
WBd2 I 16.8  RC-REG-B2¢119 WE15 I 40.8  ODEN-11-BSd6 109 WJ28 I 17:8  FSECREQ*B10 
WBO3 I 16.8  RC-REG-B3° 118 WE16 I 48.8  ODEN-12-9506 109 WJ0S I 16.8  BUFF-STB*13¢ 
WBB4 I 16.8  RC-REG-24011¢ WE17 I 40.8  ODEN-13-0Sd+ 102 WJ10 0 39.0  §-SYNC* 10d 
WBaS I 16.8  RC-REG-B5¢ 119 WE 18 I 41.8  OOEN-14-gSB- 199 WJ12 0 17.8  FWRT-REG-ACK#910 
W8g6 I 15.8  RC-REG-B6e 119 WE 19 I 41.8  OOEN-15-2SB« 100 WJ13 0 18.0  FCREG-ACKe 119 
W887 I 15.8  RC-REG-B7*110 WE 2G I 11:8  0-SUB-CLKea00 WJ14 0 38.0  O-LAST-EDAC*110 
WwBG8 I 15.8  RC-REG-Pe11d WE21 0 5.0  S$PARTIAL-CLRe@11 WIS I 18.0  OBREG-ACK* 190 
WaS 0 11:8  $0Aaued14 WF Od o 5:8  $PARTIAL-CLRe@12 WJ16 I 18.8  FCREG-FULL*110 
WB19 0 11.8 SFRE-RUN*@39 WFD1 I 31.8 MODE~RAR® 118 WJ17 0 18.0 RABS-READ*#11 
W812 0 13.8  FB-REG-TRMo11) WFO2 T 7.8  DEV-4XX-5ae 120 WJ20 I 31.8  POMC* 19g 
WB13 I 11:0  SFRE-RUN@B31 WFO3 I 7:8  DEV-581120 Wad I 7.0 DEV-4xxe110 
WB14 0 25.8 RST-ROSEC*A10 WEBS I 18:0  SYNC-BYTE*129 WKB1 I 15.0  0-SW-0°100 
WB15 0 25.0  OWT-SEC-TERMe 110 WEDS 0 6.@  $0AU-TOT-CLReB11 WKO2 I 15:9  O-SW-1°100 
WB16 I 12.8  $0AU*di9 WF OG I 34:8  SEQ-ERR* 126 WKO3 I 16.8  0-SH-29199 
WB17 I 16.8 ROATA-49118 WFQ7 I 48.0 STAT-ERR* 118 WKG4 I 16.8 D0-SW-3*198 
W818 0 8:8  RABS-WRT-WRP-ED*@11 WQS 0 6.8  $DAU-TOT-CLReai2 WKaS I 16.0  O-SH-4°100 
W819 0 48.8  STOP-CLKei21 WF 12 0 31.8  FIPC-RESET*81g WKO6 I 16.2  O-SW-5°100 
WCOB 0 47:0  RBUF-ROOUT-de 190 WF 13 0 6.8  $I0I-TOT-cLRegid WKO? I 15.0  O-SH-69190 
WOOL 0 47:0  RBUF-ROOUT- 16190 WF 15 0 6.8  $IOI-TOT-CLReBi1 WKGB I 15.8  0-SH-79199 
wed2 0 47.8  RBUF-RDOUT-2« 109 WF 18 I 9.3  UPs 100 WKOS 0 31.0  RCIR-MOOE* 100 
WCBS 0 47.8 RBUF-RDOUT-3¢ 100 WF19 I 35.0  CMD-WRITE*129 WK 10 0 31.0  RCOR-MODE* 10d 
WCB4 0 47.8  RBUF-ROOUT-4¢ 102 WF21 I 7:9  CMD-WR-DCS°129 WK 12 0 38.0  RSB-REG-Oe 10d 
WCBS 0 47° RBUF-ROOUT-Se 100 WOOP I 7:8  ONPADR-1Se 102 WK 13 0 38.0  RSB-REG-1e 19g 
WCAG 0 47:0  RBUF-RDOUT-6e 100 WGO2 I 7:0  DMPADR-14¢ 190 WK 14 0 38.0  RSB-REG-2¢ 100 
WCO7 0 47.0  RBUF-ROOUT-7« 190 W603 I 7:0 DMPADR-13¢ 100 WK15 0 38.0  RSB-REG-3°100 B 
WEBB 0 47.8  RBUF-RDQUT-Pe 100 woos I 7:8 DMPAOR-12¢ 190 WK 16 0 38.0  RSB-REG-4« 190 
WEBS 0 6:8  $OAU-TOT-CLRe@13 WBS I 7:0 OMPADR-11¢ 19@ WK17 0 38.0  RSB-REG-5e 100 
W13 I 49.0  ODEN-B0-2Sd¢ 199 WGO6 I 7:8 OMPOTA-Ge 199 
W14 t 40.0  DDEN-B1-BSB6 109 WGB7 I 7:0 DMPDTA-1¢190 
WE15 I 39.0  DDEN-22-058+199 WGO8 I 7:2 DMPDTA-2«100 
WC16 I 39.0  ODEN-23-a5d¢100 WGOS I 7:8 DMPOTA-3« 100 
W017 I 48.0  ODEN-4-2S06109 W619 I 7:0 DMPOTA-4« 190 
WC18 I 48.8  QOEN-25-BSd6 iad WG12 I 7:0 OMPOTA-S*190 
WC19 I 48.0  DDEN-26-250+ 109 WG13 I 7:8 OMPDTA-6<190 
WE2B I 40.0  DDEN-27-25° 190 WG14 I 7:2 DMPDTA-7+192 : 
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5S4W 1B-652 58002652-001 72CE P1043 43C212092P 1043 
S4WE P1043 43C212092P1043 720 4644068 430216408P! 
54X 1B-015 58002015-001 72E 1B-015 $8002015-001 
56L 1H3790-078 58002790-078 72EE P1043 43€212092P1043 
63A 1B-644 58002644-001 72F RN2C 43B216592P11 
63AE PS 43A114746P9 726 1B-652 58002652-001 
63C 10-483 58002483-001 72GE PS 43A114748P9 
63CE P1043 430212092P1043 s 72H 1B-495 58002495-001 
63D 18-479 58002479-001 72J 1B-495 586002495-001 
63E 464408 43C216408P1 72JE P1043 430212092P1043 
63EE P1043 430212092P1043 72K 10-483 $8002483-001 
63F 10-071 58002071 -001 72L 103447 430216447P} 
636 10-616 58002616-001 72LE P1043 430212092P1043 
63GE P9 43A114748P9 72M RN3C 43B216592P12 
63H 1B-017 58002017-001 72N 10-059 58002059-001 
635 10-071 58002071 -001 72NE PO 43A114748P9 
63JE P1043 430212092P1043 72P 1Q-059 58002059-001 
63K _ 10-483 58002483-001 720 205419 430216419P1 
63LE P1043 43C212092P1043 720E P1043 430212092P 1043 
63M 10-616 58002616-001 72R 103447 43C21C447P1 
63N 10-066 58002066-001 72s 103447 430216447P1 
63NE PS . 43A114748P9 : -72SE P1043 430212092P1043 
63P 10-066 58002066-001 72T 103447 430216447P1 
630 1B-017 58002017-001 72u 103447 43C216447P} 
630E _ P1043 430212092P1043 72UE P9 43A114748P9 
63R 1C-057 58002057-001 72v 163447 43C216447P) 
63S 1B-053 - §8002053-001 72W 103447 43C0216447P1 
63SE P1043 43021 2092P1043 72WE P1043 430212092P 1043 
63T 1B-015 58002015-001 72x 103447 430216447P1 
63U 1B-495 58002495-001 | B1A RN4D 43B216592P17 
63UE P9 43A114748P9 B1AE P9 43A114748P9 
EDA 83-09-16 REV. B 58088872 EDA 83-09-16 . REV. B 58088872 
8 7 9 8 


TAB-O002 


Loc 


81B 
81BE 
81C 
81CE 
81D 
81DE 
BIE 
81EE 
B1F 
816 
81GE 
81H 
B1J 
81JE 
81K 
81L 
BILE 
81M 
BIN | 
BINE . 
- BIP 
810 
810E 
81R 
81S 
B1ISE 
B1T 
81U 
BIUE. 
81V 
61W 
81WE 
81X 
SOA 
90B 
90C 
90D 
S90DE 


" EDA 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A. 


58002015-001 
43A114748P9 
43C0216408P 1 
430212092P1043 
58002056-001 
43A114748P9 
58002670-001 
43C212092P 1043 
58002670-001 
58002670-001 
43A114748P9 
43C216408P 1 
58002015-001 
43C0212092P 1043 
58002015-001 
58002053-001 
43C212092P 1043 
58002600-001 
58002600-001 
43A114748P9 
58002600-001 
58002600-001 
430212092P1043 
58002600-001 
43C0216447P 1 
43C212092P 1043 
58002015-001 
58002056-001 
43A114748P9 
538002058-001 
58002058 -001 
43C0212092P 1043 
58002058-001 
430216118P62 
58002710-001 
43C216116P63 
43C216408P 1 
43C212092P 1043 


63-09-16 


COMP INSTL LIST - WDASB 


REV. B 


58088872 
10 


58088872 
10 


TAB -002 


EDA 


332768 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A. 
58088872 
FINAL 10 
COMP INSTL LIST - WDASB 


}DENT X-POS Y-POS ROTATION 


58002714-901 
43021 20°2P 1043 
43C216408P 1 
58002053-00) 
43A114748P9 
43021 2092P 1043 
58002710-001 
43C0216408P 1 
43021 2092P 1043 
43C216408P1 
43C216408P 1 
. 43A114748P9 
98002768 -003 
98002768-003 
430212092P 1043 
98002768-003 
98002768-003 
43C02120932P1043 
98002768-003 
98002768-003 
43A114748P9 
38002768-003 
98002768-003 
43C212092P 1043 
98002768-003 


83-09-16 REV. B 58088872 
FINAL 10 
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SIGNAL NAME 


$0AU°B 10 
$DAU-CLK 9828 
$DAU-CLK 038 
$OAU-CLK® 138 
S$OAU-CLKe 131 
$DAU-TOT-CLReO11 
$EXEC-22-23°820 
$EXEC-24-26°020 
$EXEC-CLK*@10 
$EXEC-CLK*110 
SEXEC-CLK*111 
$L0-SEQ-AQODR-LSB°828 
$L0-SEQ-ADOR-LSB*821 
$LD-SEQ-ADDR-MSB°820 
$PAR-TOT-CLR°830 
$PAR-TOT-CLRe@31 
$PAR-TOT-CLR°O32 
$PAR-TOT-CLRe 128 
$PARTIAL-CLReO11 
$SEQ-CTR-LD°O18 
$SEQ-CTR-LD°11 
S$TOT-CLR°B38 
$TOT-CLR°B31 
$TOT-CLR*832 
$TOT-CLR 120 
B-REG-READY* 110 
BREG-B8* 118 
BREG-81¢110 
BREG-82¢ 118 
BREG-@3° 118 
BREG-84°118 
BREG-85°118 
BREG-86°110 
BREG-87° 119 
BREG-Pe 118 

BUF -DATA-B* 128 
BUF -DATA- 1° 128 
BUF -DATA-2¢ 128 
BUF -DATA-3¢ 129 
BUF -DATA-4¢ 128 
BUF -DATA-S* 128 
BUF -DATA-6¢ 128 
BUF -DATA-7¢ 128 
BUF -DATA-Pe 128 
BUF -FULL* 110 

BUF -FULL* 128 

BUF -LST-BYT* 128 
BUF -SHBe 128 

BUFF -RO-STB°928 
BUFF -RDY °838 
BUFF -RDY* 129 
BUFF -RDY-STB°268 
BUFF -RSTB*04B 
BUFF -RSTB* 130 
BUFF -RSTB* 131 
BUFF -RSTB-8°020 
BUFF -RSTB-8¢ 130 
BUFF -RSTB- 1°820 
BUFF -RSTB-2¢828 
BUFF -RW-STB*858 
BUFF -STB* 138 
BUFF -WR-STB°820 
BUFF -WSTB*848 
BUFF -WSTB* 130 
BUFF -WSTB* 131 
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SIGNAL NAME 


BUFF -WSTB8-0°828 
BUFF -WSTB- 1¢928 
BYTE-CTR-ONES¢ 110 
BYTE-CTR-ONES® 128 
CLK-TTE* 188 
CLR-SYNC 9818 
CLR-SYNC*B11 


CMD-OCBe 188 
CMO-0C 1° 100 
CMO-OC2¢ 188 
CMD-OC3¢ 190 
CMD-0C4° 180 
CMO-DCS¢ 108 
CMD-DCP* 100 
CMD-LD 128 
CMD-OT-WRe910 
CMD-OT-WRe 188 
CMD-RO-WRe 188 
CMD-READ? 118 
CMD-WR-OCS* 128 
CMD-WRITE*110 
CMO-WRITE* 128 
CMD-WRITE-OCS* 108 
COMPARE « 128 
COMPARE « 138 
CONT-SEQ-ADOR*@ 10 
CSYN-2-3°118 
CSYN-4-S¢ 118 
CSYN-6-7¢ 118 
CSYN-CNT -B° 129 
CSYN-CNT-Be 110 
CSYN-CNT- 1° 180 
CSYN-CNT-1¢118 
CSYN-CNT-2¢ 100 
CSYN-CNT-2¢ 119 
CSYN-CNT-3¢ 188 
CSYN-CNT-3¢ 118 
CSYN-CNT-4° 198 
CSYN-CNT-4¢ 118 
CSYN-CNT-S 108 
CSYN-CNT-5S°118 
CSYN-CNT-6°018 
CSYN-CNT-6¢ 108 
CSYN-CNT-60118 
CSYN-CNT-7°810 
CSYN-CNT-7* 109 
CSYN-CN1-7¢110 
CSYN-CNT-2RO°830 
CSYN-CNT-ZRO* 128 
CSYN-LD°849 


CYHO-FULL °9108 
CYHD-FULL ©9308 
CYHD-FULL © 120 
DSERROR® 199 
0-DIS-BRAN*@00 
0-SUB-BRAN*@09 
0-SW-B 188 
0-SW-1¢ 109 
0-SW-2¢ 108 
0-SW-3¢ 188 
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SIGNAL NAME 


O-SW-4¢ 188 

D-SW-S* 182 

0-SW-6¢ 182 

0-SW-7° 188 

O-SW-Pe 198 
D-SW-PARITY* 100 
DATA-63-64¢ 188 
DATA-P*Q28 

DATA-Pe 138 
DATA-PAR-ERe 149 
OBRO-SEL -8-858¢ 188 
OBRO-SEL - 1-858 188 
OBRO-SEL-2-8SG¢ 188 
OSRO-SEL-3-2S8¢ 188 
OBRD-SEL-4-2S8¢ 189 
DBRO-SEL-5-@S8¢ 180 


OOTA- 1-018-8SB¢ 109 


DDTA- I-012-8SB¢ 188 
ODTA- I-013-8S8e 138 
DOTA- 1-014-8SB¢ 108 
DOTA- I-015-@58¢ 188 
DOTA-I-016-8SBe 188 
DOTA-I-017-8SBe 182 
ODTA- I-D1P-8S8¢ 198 
DEC-BRAN*848 
DEC-BRAN*B68 
OEC-BRAN® 139 
OEC-BRAN* 158 
DEC-BRAN-B°820 
DEC-BRAN-BeG21 
OEC-BRAN- 1°928 
OEC-BRAN- 1°@21 
DEC-BRAN-2°828 


DEF -SKP- INH993g 
OEF -SKP- INHe 119 
DEF -SKP- INH* 129 
DEF -SYNC-ERR*O 10 
DEF -SYNC-ERR°929 
DEF ~SYNC-ERR® 138 
DEF -WOSN°830 

DEF -WOSN*840 

OEF -WOSN-0S°830 
DEF -WHE X°@39 

DEF -WHEX°048 

DEF -WHE X-05°839 
DEFECT-SKP* 129 
DEFECT-SKPe 138 
OEV-4XX* 188 
DEV-4XX°118 
DEV-4XxX-588¢ 118 
DEV-4XX-58G¢ 129 
OEY-501°118 
DEV-5S81°129 
DEV-581-NEMT° 129 
DEV-DATA-Oe 189 
DEV-DATA- 1° 188 
OEV-DATA-2¢ 108 
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SIGNAL NAME 


DEV-FLT + 190 
OEV-FLT-SETe118 
DEV-I0X* 180 
DEV-IOX-SETe118 
DEV-NFMTe110 
DEV-OP 1°19 
DEV-OP Ie 188 
DEV-OP I-ONe 128 
DEV-SRI°918 
DEV-SRI° 188 

OF AULT-FLT-@S8¢ 108 
OFLT-RWeB18 
DIAG-ALL-ONES® 189 
DIAG-CNT-SRI°820 
OIAG-09°018 
DIAG-01°818 


OIAG-06°018 
DIAG-07°818 
DIAG-0CS* 118 
DIAG-OP 818 
DIAG-RO-CTL°B28 
DIAG-RW-CTL°928 
DIAG-RW-DCS* 188 
OIAG-SEL *829 
OIAG-SEL*118 
DIAG-SRI°818 

O INDE X- IDX-9SB¢ 100 
OINIT-DIN-@S9* 108 
OMP-ERROR® 110 
OMPAOR- 11° 188 
OMPADR- 12¢ 188 
OMPADR- 13¢ 188 
DMPADR- 14° 189 
DMPADR- 15° 189 
DMPADR-Pe 140 
OMPOTA-Be 108 
OMPOTA- 1¢ 188 
OMPOTA-2¢ 108 
DMPDTA-3¢ 189 
OMPOTA-4° 108 
DMPOTA-Se 108 
DMPDTA-6¢ 108 
OMPOTA-7¢ 108 
DMPOTA-Ps 108 
DOPER-OP 1-858 180 
DOUBLE -DEF * 128 
DOUBLE -DEF 130 


OSSTRIBUT ION C 129% 


PAGE CROSS REFERENCE 


piiiauconusssases" Beg7soa¢ |1.0 
IS conrsomewae Nee ease 8 6075906 [1.0 
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PAGE H 
14.0 
14.8 
14.8 
14.0 
14.9 
14.8 
18.8 
45.0 
15.8 
45.0 F 
34.0 
45.0 
15.0 
45.0 
43.0 
14.0 
15.0 
21.8 
6.0 
- 
6.2 E 
6.8 
6.8 
6.8 
6.8 
6.9 
6.0 
6.9 
6.8 
6.8 
4 
6.8 D 
4 
15.9 ml 
et 
7.0 Lie 
7d S 
ie < 
70 C 
8.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
9 
15.4 B 
20.0 
20.8 
HONE YWELL 
HONEYWELL INFORMATION SYSTENS 
LOC c&0 PHOENIX. ARIZONA U.S.A. 
TILE LOGIC DIAGRAM- NDASE A 
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8 7 6 5 4 3 2 1 
REV | . AUTHORITY | ATE es 
| A | LEVELS ISSUE B4APR2G jae 
SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE H 
ORO-FR-DEV-@SBe 190 15.8 EDAC-RSTB-Be029 18.8 F IFO- IN-CLR*@2 36.0 FSY4 109 43.0 
DREG-@- 102 41.9 EDAC-RSTB- 1°02 18.8 F IFO- IN-LD°928 36.0 FITE*pa¢ 43.8 
OREG-8° 110 19.8 EDAC-RSTB-2°030 18.8 F IFO- IN-OR* 108 36.0 FITE* 19g 43.8 
DREG- 1° 180 41.0 EDAC-STB* 138 19.8 F IFO- IN-UL°028 36.0 FWOOS-DTBs 10g 37.0 
OREG-1°119 19.4 EDAC-WR-STBed20 18.8 F IFO-OUT-@e 168 36.0 FWOOS-DTB¢ 182 5.9 
OREG-2¢ 10 41.0 EDAC-WSTB° 138 18.2 F IFO-OUT-1¢ 10 36.0 GNO-@a-a¢ 13.0 
DREG-2¢110 19.8 EDAC-WSTBe 131 4.9 F IFO-QUT-2¢ 199 36.2 GNO-208L 28 6.9 
OREG-3¢ 108 41.0 EDAC-WSTB-2-d20 18.8 F IFO-DUT-3¢ 108 36.0 GNO-@SL-¢8 41.8 
DREG-311 19.9 EDAC-WSTB- 1-228 18.8 F IFO-OUT-4° 190 36.0 GND-29L-28 38.2 
OREG-4¢ 108 41.0 EDAC-WSTB-2°020 18.8 F IFO-QUT-S* 109 36.0 GNO-@9M-28 37.0 F 
DREG-4¢119 19.8 EN-PAR-CKe 138 42.0 F IFO-OuT-6* 1280 36.0 GNO-18G-@8 11.8 | 
OREG-S° 108 41.8 EN-PAR-F-BUFF © 190 37.0 F IFO-OUT-7¢ 184 36.2 GNO- 18H-28 12.8 
OREG-5° 11 19.0 ENAB-WOSN°Q4 37.2 F IFO-OUT-CLR°@S2 36.0 GNO- 185-28 12.8 
DREG-6° 100 41.0 ENAB-WHE X24 37.9 F IFO-OUT-CO*n4a 36.2 GND- 18K-28 12.8 
OREG-6° 118 19.0 EQUAL -Aegog 41.6 F IFO-OUT-LOeg30 35.2 GNO- 18N-@8 12.0 | 
DREG-7* 108 41.0 EQUAL-Ae 110 41.8 F TFO-OUT-OR* 100 36.0 GNO- 18P-28 12.8 | 
OREG-7°118 19.0 F-EDAC-ERROR® 110 13.0 F IFO-OUT-Pe 192 36.0 GNO- 180-28 12.8 : 
OREG-LOe 108 40.9 F-EDAC-READY* 110 13.0 F IFO-OUT-UL*020 35.0 GNO- 18R-28 13.8 
DREG-Me 108 41.8 FCMO-DC@-@SG° 100 16.0 F IFO-UL-CTL* 128 35.0 GNO-27G-28 12.0 
OREG-P* 108 41.9 FCMO-DC 1-850 100 16.8 F INDEX® 180 45.9 GNO-27H-B8 10.2 
OREG-P*110 19.0 FCMO-0C2-2S@¢ 108 16.8 F INDEXe191 4.0 GND-27J-06 10.0 E 
ORESE T-RUN@200 22.9 FCMD-DC3-8S0¢ 100 16.8 FLAST-BYT-ERR* OQ 38.0 GNO-27K-98 11.8 
DS-2-B 19828 20.0 FCMO-0C4-8SB° 109 16.0 FLAST-BYT-ERRe 102 38.2 GNO-27N-@8 11.0 
0S-8-B1°110 20.0 FCMD-DCS-@S@¢ 12¢ 16.0 FLAST-BYTE*Qgg 37.8 GND-27P-88 11.9 
0S-0-82°22¢ 20.0 FCMD-OCP-2S2° 120 16.8 FLAST-BYTE® 108 37.9 GNO-270-88 11.8 
0S-0-82°110 20.0 FCMD-OCS-@SD« 129 16.8 FLAST-BYTE* 101 5.0 GND-27R-@8 11.8 
0S-8-B39d28 20.8 FCT-ALL-1°108 31.8 FMP-ADDR-ERR*Qa0 8.0 GNO- 368-28 45.8 
DS-0-83°118 20.0 FCT-CNT*110 31.9 FMP-ADDR-ERR@10 13.9 GND- 368-28 45.8 
0S-2-81°929 20.0 FCT-CNT-e 108 31.8 FMP-PAR-ERRe@@o 8.2 GNO-366-88 8.8 
0S-2-81°110 28.0 FCT-CNT-1¢100 31.¢ FMP-PAR-ERR* 109 8.9 GNO- 36H-@8 5.8 
0S-2-B2¢929 20.8 FCT-CNT-2¢ 180 31.8 rMP-SEQ-PE 991d 21.8 GND-36J-88 3.8 
0S-2-B2°118 20.8 FCT-CNT-3¢ 100 31.8 FSEQ-ADOR-LO*ag¢ 22.0 GNO- 36K-88 3.0 
DS-2-B3-20 20.8 FOCS*ag@ 44.0 FSEQ-ADOR-LDe 108 22.8 GND-36N-28 9.2 
0S-2-83¢119 20.8 FOCS* 198 44.9 FSEQ-ADOR-LO* 181 4.0 GND- 36P-28 9.9 
OSEL-SEB* 118 7.8 FDEV-FLT ao 45.0 FSEQ-EXEC *a0p 23.8 GNO- 360-28 9.2 
DSR-RD-SR1-BS8° 102 14.8 FDEV-FLT* 100 45.0 FSEQ-EXEC* 190 23.8 GNO-36R-28 19.9 
OSW-CNTL- 1°13 38.2 FDEV- INIT* 102 44.9 FSEQ-EXEC* 101 22.8 GNO- 365-87 26.0 
OSW-CNTL-1°131 4.9 FDEV-OP 1-ON@2a¢ 45.0 FSEQ-EXEC* 192 4.9 GND-45A-08 44-0 
OSW-CNTL-2¢ 130 38.0 FDEV-OP I-DN¢ 180 45.0 FSEQ-EXEC® 116 20.0 GND-45A-08 43.0 
DSH-CNTL-2°131 4.8 FOEV-SEL-2-0SB¢ 108 16.0 FSEQ-EXECe111 23.8 GNO-458-28 26.0 
OSH-CNTL-4¢132 38.8 FDEV-SEL- 3-250 100 16.8 FSEQ-PAR-ERR*G8 26.8 GNO-45M-98 40.9 
OSW-CNTL-40131 4.0 FDTA-M-OM1-@S@° 198 15.8 FSEQ-PAR-ERRe 100 26.9 GNO-45S-88 7.8 
OSYN-BIT-@e110 35.8 FDTA-0-D10-2S0° 100 15.0 FSEQ-RUN* B89 22.0 GND-45W-87 8.0 
ECC-EDAC-ER* 128 19.8 FDOTA-0-D11-8SB° 100 15.8 FSEQ-RUN® 168 22.8 GNO-S4D-97 32.8 
ED-LAST B20 38.0 FOTA-O-012-@S@¢ 10g 15.0 FSEQ-RUN¢ 101 4.9 GNOD-546-08 38.8 
EDAL-BYTES*110 19.8 FOTA-0-D13-250° 100 15.8 FSEQ-RUN® 110 14.8 GNO-54H-28 38.0 
EDAC-BYTES® 120 19.8 FOTA-0-014-8S8° 190 15.0 FSEQ-SYNC°a00 22.8 GNO-54J-98 39.0 
EDAC-CLEAR® 128 20.8 FDTA-0-D15-@S@° 100 15.8 FSEQ-SYNC*@@ 1 4.0 GNO-54K-28 39.0 
EDAC-CLEAR® 130 19.0 FOTA-0-016-@SB° 106 15.8 FSEQ-SYNC® 110 22.8 GNO-54L-98 41.8 
EDAC-DATA-Ge 128 13.8 FDTA-0-017-@SG° 190 15.0 FSTRI-SET° 110 43.0 GND-54M-08 41.8 
EDAC-DATA- 1¢12B 13.0 FOTA-0-D1P-2SB° 100 15.8 FSTRT-SWOe 100 43.0 GNO-54N-@8 39.8 
EDAC-DATA-2¢ 129 19.0 FDTA-PAR-ERR* Gag 41.8 FSTRT-SWO° 191 4-9 GNO-54P-98 39.2 
EDAC-DATA- 3° 128 19.0 FDTA-PAR-ERR* 100 41.9 FSWO*aB8 44.0 GND-540-98 39.9 
EDAC-DATA-4¢ 1208 19.8 FEQUAL® 198 42.0 FSWOe 198 44.9 GNO-54R-98 39.9 
EDAC-DATA-Se 128 19.8 FEQUAL-RST*@30 42.8 FSWO-RST°B29 44.9 GND-54S-08 22.0 B 
EDAC-DATA-6e 128 19.0 F IFO- IN-Be 109 36.8 FSWO-SET #620 44.9 GNO-54T-@8 8.8 
EDAC-DATA-7¢ 128 19.8 F IFO- IN- 1°10 36.8 FSWO-SET-B° 128 44.0 GND-63A-@8 43.0 
EDAC-DATA-P* 12 19.@ F IFO- IN-2° 100 36.8 FSWO-SET~1¢@10 44. 
EDAC-F-BUFF *@29 37.0 F IFO- IN-3¢ 108 36.0 FSWO-SET-2°010 44.6 
EDAC-F-EDAC 20 37.8 F IFO- IN-4° 189 36.8 FSY 1° 188 43.9 DISTRIBUTION 
EDAC-RD-STB°G28 18.0 F IFO- IN-S°190 36.8 FSY1-RST°928 42.0 C1267 56 
EDAC -RDY °@308 42.0 F IFO- IN-6* 100 36.8 FSY2¢O0¢ 43.0 — 
EDAC-RDY° 129 19.0 F IFO-IN-7° 100 36.8 FSY20119 43.9 HONE YWELL 
EDAC-RSTBe 138 18.8 F IFO- IN-C8*G 108 35.8 FSY2e111 43.0 HONEYWELL INFORMATION SYSTENS 
EDAC-RSTB°131 4.0 F IFO-IN-C 1°04 35.9 FSY3° 180 43.0 LOC ceo PHOENIX, ARIZONA U.S.A. : , 
Ime LOGIC DIAGRAN- WOASE 7A 
PAGE CROSS REFERENCE | 
NW TORAU/DAUS4S/HS ie Ee SH 
er 58075900-x82 [Beto gaaprog | 0 8075904 |1.1 
g g 7 6 5 4 3 2 | 1 


o e e e 


8 is 6 Bees 4 3 2 1 
: | A LEVEL3ISSUE | 


SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE H 


eaenweweraon Geant eweiaceeenaa cease. fant a wD Se SOTHO SSF OGM RKC eBesnaeaananae Sa BM 2 FF eV*e SS FH eeO2eae eee ae naeananavecane 


GNO-630-28 MP-ADDR- 15¢ 118 7.0 CPZ6-85019800 OP45-WOSN°038 41.8 
GNO-63K-88 MP-ADOR-ERR* 188 ‘ OP@6-B591°119 OP46-ROTB*828 28.8 
GNO-63N-88 MP-ADEC-22°000 : OP@7-B0S6°20¢ OP47-ROTF ¢880 28.8 
GNO-63P-88 MP-ADEC-@B° 118 44. OP@7-B80S6¢ 118 OPSO-66°0 18 20.8 
GNO-63R-07 MP-ADEC-82°008 : OP 19-8057 290 OPS8-66°228 21.8 
GNO-72L -88 MP-ADEC-83°808 : OP 18-BDS7* 118 OPSB-RDTX 200 

GNO-72N-88 MP-AQDEC-03¢ 118 21. OP 11-BS81°880 OPS1-52¢ 118 

GNO-72N-88 MP-ADEC-84 ° 808 . OP 11-8S81°119 OPS 1-RECC *288 

GNO-72P-28 MP-ADEC-@5°208 OP 12-8S22°820 OPS2-REOC *808 

GNO-720-28 MP-ADEC-06°220 OP 12-BS82°118 OPS4- IDTA*B8 

GNO-72R-@8 MP-ADEC-07°208 OP 13-BS23+228 OPS7-NOP*802 

GNO-72S-28 MP-ADEC-28*002 OP 13-BS83¢ 110 OP57-NOP* 118 

GND-72T-@8 MP-ADEC-29°220 OP 14-8S21°02B OP68-WADM* 220 

GNO-8 1A-@8 MP-ADEC- 18°200 OP 14-BS21°119 OP6S-WADMe 118 

GNO-8 18-28 MP-ADEC- 12°80 OP 15-BS22°080 OP6 1-WCSN*202 

GNO-8 1N-28 MP-ADEC~ 13°028 OP 15-BS22¢119 OP62-WOSN*@28 

GNO-8 1P-@8 MP-ADEC- 13° 118 3 OP 16-8523°000 OP63-64°119 

GNO-8 10-88 MP-ADEC-2-5° 110 2 OP 16-8523¢ 118 OP63-64-66°828 

GNO-8 1R-@8 MP-ADEC-3-S* 118 2 OP 17-BNF T*000 OP63-64-66¢ 118 

GNO-81V-@8 2 MP-DATA-@e 118 OP 17-BNFT*118 OP63-72°8 16 

GNO-8 1W-28 2 MP-DATA- 1¢118 OP28-0CSS*802 OP63-72°f20 

GNO-81X-28 2 MP-DATA-2°110 OP20-0CSS¢ 118 OP63-72¢ 128 

GNO-SBA-87 i MP-DATA-3°118 OP21-OCSR°020 OP63-WODS 208 

GNO-3@F- 10 3 MP-DATA-4°110 OP21-DCSR*118 OP63-WODS¢ 118 

GNO-S@G- 18 3 MP-DATA-S¢118 OP22-23°019 OP64-WOTB*208 

GNO-9@H- 18 3 MP-DATA-6¢ 118 OP22-LCSN*820 OP65-WOTF °808 

GNO-9@J- 18 3 MP-DATA-7¢ 110 OP22-LCSN°O 1 OP6S-WOTFe 110 

GND-98K-29 2 MP-DATA-EN*040 2 OP23- ICSN*820 OP66-WDTX*G02 

GNO-S9@L-89 2 MP-DATA-Pe 118 OP 24-268 18 OP67-70°028 

GNO-SZM-893 2 MP-PAR-ERR* 128 OP24-LRCT +982 OP67-70° 118 

GND-S@N-@9 2 MP-PAR-ERF * 121 OP25-7-48-2¢ 138 OP67-WECC 20 

GNO-3BR- 18 3 MP-RD° 118 OP2S- IFCT 208 OP7@-WEOC BB 

GNO-9@S- 18 3 MP-RO-WR® 108 OP25-IFCT*110 OP78-WEDC* 118 

GNO-98T- 18 3 MP-RESET-RUN« 282 OP26- IRCT*#00 OP7 1-WHEX°228 

GND-3@U- 18 3 MP-SEL -0°820 OP26-IRCT*118 OP72-WZDS*222 

GNO-90X-A8 2 MP-SEL- 1°20 OP27-ISRC*BR2 OP73-W2RD°008 


HI-LVL-B* 188 
HI-LVL-1° 188 


MP-SEL-2¢820 
MP-ST-SEQ* 188 


nN 


OP27- ISRC* 118 
OP31-LCMD*020 


OP75-77¢110 
OP75-WzZ IX*088 


HI-LVL-2¢ 188 MP-WRe28 OP31-LCMDe 118 OP77-WIDX*aag 
HI-LVL-3¢ 108 MP-WRe 118 OP32-LFCT 608 OPT-G-pa0 
INH-DCS°820 MP-WRe 129 OP34-RCTL*000 OPT-1°809 
LAST-DATA®110 MP-WR-@Be 138 OP34-RCTL*119 OPT-2¢g9¢ 


LAST-EDAC* 128 
LAST-EDAC* 138 
MODE -DEST #818 
MODE -DEST * 108 


MODE -DEV- INH* 188 


MP-WR-B8°30 
MP-WR-O8- 10°048 
MP-WR-@8- 18° 138 
MP-WR-89°038 
MP-WR- 10°38 


AIA AA Go Go AR Go 


OP35-EXEC #920 
OP35-SEDC 828 
OP35-SE0C*818 
OP35-SEOC* 118 
OP36-STAT *009 


P-cDAC-DATA-P* 188 
PAR-F -BLIFF «188 


PORT-4XX¢ 108 
PORT-580°018 
PORT-588¢ 108 


MODE -DIAG-SEL 108 MP-WR-4*920 OP36-STAT#119 PORT-LDe 130 

MODE -EDAC-RO*8 18 MP-WR-4¢ 137 OP37-HALT *828 PORT-SEL-B* 100 
MODE -EOAC-RD* 108 MP-WR-5°B20 OP48-41-47¢110 PORT-SEL- 1+ 120 
MODE -LO* 138 MP-WR-S° 138 OP49-42-0S°828 PORT-SEL-2¢ 109 
MODE -RAR* 198 MPRO® 12 OP48-42-DS*118 PORT-SEL-3+ 100 
MODE-RAR* 118 MPWRe 128 OP48-56°820 PORT-SEL-E* 108 


MODE -SPB* 188 
MODE-SP 1° 188 


MODE-VERIFY 818 
MODE-VERIFY* 180 


MP-AGB-D4 B38 
MP-ABB-D4* 128 
MP-A3-DB* 128 
MP-ADDR- 11° 118 
MP-ADDR- 12°828 
MP-ADDR- 12°118 
MP-ADOR-13*118 
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OPOB-BUN* 822 
OPOB-BUN* 112 
OP#1-BEQ*800 
OPO1-BEQe 118 
OP@2-BCCE +880 
OP@2-BCCE*110 
OP@3-BSNzZ 400 
OPG3-BSNZ* 118 
OPQ4-BBFt *208 
OPO4-BBFL* 110 
OP@S-BSHT 802 


oo # @ @ 


OP49-56¢ 138 
OP40-CCSN°800 
OP48-CCSNe 11D 
OP4 1-42¢820 
OP4 1-42°118 
OP4 1-42° 129 
OP4 1-CCNF ¢898 
OP42-CCNB°888 


OP45-63-72-75*°828 


OP45-RDDS *229 
OP45-RDDS*218 


PORT-SP@ 188 


R-EDAC-DATA-Be 119 
R-EDAC-DATA-1¢119 
R-EDAC-DATA-2¢ 119 
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= PREV | AUTHORITY | sOOATE_—i| 
| A} _LEVEL3ISSUE B4APR29 
SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE SIGNAL NAME PAGE H 
R-EDAC-DATA-3¢ 110 19.0 SEQ-ADDR-LSB* 189 24.0 SEQ-RO-SW-1° 198 9.2 SW-MP-SEQ-2¢ 108 23.8 
R -EDAC-DATA-4¢110 19.8 SEQ-ADOR-NSB° 128 24.9 SEQ-RO-SW- 1° 108 18.0 SW-MP-SEQ-3¢ 180 23.0 
R-EDAC-DATA-S¢ 110 19.9 SEQ-ADR-SETe 130 22.6 SEQ-RO-SW- 1° 10g 12.0 SH-MP-SEQ-4¢ 108 23.0 
R-EDAC-DATA-6¢ 119 19.0 SEO-ANY-ERR* 120 18.8 SEQ-RO-SWH-2° 108 12.0 SW-MP-SEQ-S¢ 18g 23.8 
R-EDAC-DATA-7° 110 13.0 SEO-BRANCH*@ad 32.2 SEQ-RO-SW-2° 100 10.2 SW-MP-SEQ-6¢ 180 23.0 
R-EQUAL © 148 42.9 SEQ-BRANCH* 100 30.2 SEQ-RO-SW-2° 180 9.9 SH-MP-SFQ-7¢ 18g 23.2 
R-EQUAL® 141 5.0 SEOQ-CTR-INC* 130 27.0 SEQ-RO-SW-3° 108 12.9 SWO-OUT «10 40.0 
RCT-ALL-1°109 34.0 SEQ-DATA-@2eD 10 27.0 SEQ-RO-SW- 3106 9.2 SYNC-BYTE® 120 18.0 
RCT-CNT-@e 100 34.0 SEO-DATA-@B- 108 24.0 SEQ-RO-SW-3¢ 100 11.0 TEST-DCS*Q00 44-9 
RCT-CNT- 10188 34.9 SEO-DATA-@d 108 25.8 SEQ-RO-SW-4° 100 3.0 TEST-EXEC *Q0 23. e 
RCT-CNT-2¢ 100 34.0 SEQ-DATA-21°@1¢ 27.0 SEQ-RO-SH-4° 108 11.08 TEST-STRT-SWO*O08 43.0 
RCT-CNT-3°100 34.0 SEQ-DATA-B le 100 5.0 SEQ-RO-SW-4° 108 12.0 TTE-SYNC-ER@@10 21.0 
RCT-CNT-4° 100 33.0 SEOQ-OATA-B1¢ 100 24.0 SEQ-RO-SW-5e 190 11. WR-LAST*Q2 38.2 
RCT-CNT-Se 109 33.0 SEO-DATA-02°210 27.8 SEQ-RO-SW-S° 108 12.0 WR-LST-BYT® 139 37.2 
RCT-CNT-6 100 33.0 SEO-DATA-@2¢ 100 24.8 SEQ-RO-SW-5e 109 3.0 
RCT-CNT-7¢ 100 33.0 SEQ-DATA-@2¢ 100 25.8 SEQ-RO-SW-6° 190 11.8 
RCT-LO°@40 33.0 SEQ-DATA-O3¢ 120 25.0 SEQ-RO-SW-6e 100 3.8 
RCT-LSB-1¢102 33.0 SEO-DATA-23¢ 10¢ 24.0 SEG-RO-SW-6° 120 12.9 
RCT-PE°g4g 33.0 SEO-DATA-04 108 25.8 SEQ-RO-SW-7¢ 100 11.0 
RCT-PE*041 4.0 SEQ-DATA-25¢ 108 25.0 SEQ-RO-SW-7¢ 108 18.0 
RD-NINH*@20 16.0 SEQ-DATA-2Be 106 26.8 SEQ-RO-SW-7¢ 180 13.2 E 
RESET-DCS*24@ 44.0 SEQ-DATA-@8 100 25.8 SEQ-RUN-R1eg20 21.0 
REV-G° 102 13.0 SEQ-DATA-29¢ 108 26.8 SEQ-RUN-R2°d20 21.8 
REV- 19100 13.0 — SEQ-DATA-G9e 180 25.0 SEQ-RUN-R3°f28 22.0 
REV-2°100 13.0 SEQ-DATA- 12¢ 100 25.8 SEQ-RUN-R3-B°2 18 21.9 
REV-3° 102 13.0 SEO-DATA- 1B 102 26.0 SEQ-RUN-R3- 1°91 21.0 
REV-4¢ iad 13.0 SEQ-DATA-11¢ 100 26.6 SEQ-RUN-RST°13¢ 22.0 
REV-S* 100 13.8 SEQ-DATA-11° 100 25.8 SEQ-ST-LSB* 108 26.0 
REV-6 100 13.0 SEQ-DATA- 12° 100 26.8 SEQ-ST-ONES® 100 26.0 
REV-7° 109 13.0 SEQ-DATA-12° 102 25.0 SEQ-STATE-@e 108 26.8 
S-EQUAL 142 42.0 SEQ-DATA-13 100 26.0 SEQ-STATE- 1°10 26.0 
S-EQUAL © 141 4.9 SEQ-DATA- 13° 100 25.8 SEQ-STATE-2¢ 100 26.0 
S-EQUAL -A°G28 42.9 SEO-DATA- 14° 102 25.8 SEQ-STATE-3° 190 26.0 
S-EQUAL -8°030 42.0 SEQ-DATA- 14° 108 26.8 SEQ-STATE-4° 106 26.0 
SEDC-4-CNe 108 31.0 SEQ-DATA-15¢ 190 25.8 SEQ-STATE-S° 100 26.08 
SEOC-4-CNe 110 19.0 SEQ-DATA-15¢ 100 26.0 SEQ-STATE-5¢119 19. 
SEDC-4-DT* 100 31.8 SEO-DATA-PBe 120 25.0 SEQ-STATE-6° 108 26.0 
SEOC-4-OT*11 19.0 SEQ-DATA-P 1° 108 25.0 SEQ-STATE-6° 1198 19. 
SEDC-5-512¢ 100 31.0 SEQ-ERR® 110 18.9 SEQ-STATE-7¢ 198 26.0 
SEDC-5-512¢110 19.0 SEQ-ERR® 128 18.8 SEQ-STATE-7¢110 19.2 
SEDC -5-64° 100 31.0 SEQ-EXEC-SET°22 21.8 SET-LST-BYT*1i3g 38.0 
SEOC-5-64°11 19.0 SEQ-EXEC-SET® 130 22.8 SET-TTE* 100 42.0 
SEDC-5-COe 100 31.0 SEQ- INCR°@20 30.0 SHORT-BLKe 118 17.0 
SEDC-5-C@e 110 19.8 SEQ- INCRe 110 32.8 SRC-ALL- 1° 108 33.0 
SEDC -5-CNe 108 31.8 SEQ-INCR*111 5.¢ SRC-CNT-B 108 33.0 
SEOC-5-CNe 118 19.0 SEQ-PE* 120 26.0 SRC-CNT- 1° 100 33.0 
SEDC -DATAS 108 31.0 SEQ-PE-@-20 26.0 SRC-CNT-2¢ 180 33.0 
SEDC-LD* 100 21.9 SEQ-PE-@-1¢119 26.8 SRC-CNT-3¢ 108 33.0 
SEDC-S-5 12° 108 31.0 SEQ-PE-1°000 26.0 SRC- INC* 11 32.0 
SEOC-S-64° 109 31.0 SEQ-RESET #932 22.0 SRC-LO°840 32.8 
SEDC-S-CB* 108 31.0 SEQ-RESET°@31 22.8 SRI- IN°G28 49.0 
SEDC-S-CNe 108 31.8 SEQ-RESET* 129 22.8 STAT-C-CCE* 108 32.8 
SEDC-SPBe 100 31.0 SEQ-RO-Be 100 13.0 STAT-C-CNE® 188 32.0 
SEL~SEQ-RWe 130 7.9 SEQ-RO- 1° 100 13.0 STAT-D-CCE* 100 32.0 
SELECT-SEQ* 12 7.0 SEQ-RO-2¢ 109 13.8 STAT-D-SYE* 108 32.0 B 
SEQ-ADOR-@- 100 24.0 SEQ-RO-3° 1808 13.0 STAT-ERR® 102 32.0 : 
SEOQ-ADDR-1¢ 198 24.0 SEQ-RO-4¢ 190 13.8 STAT-ERR® 119 18.9 
SEQ-ADOR-2¢ 180 24.8 SEQ-RO-S* 102 13.0 STAT-LD° 120 31.8 
SEOQ-ADDR-3¢ 188 24.9 SEQ-RO-6¢ 100 13.8 STAT-LD° 121 4.9 
SEQ-ADDR-4¢ 100 24. ] SEQ-RO-7« 199 13. 8 STAT-NO-DATAe 180 32. ] DISTRIBUTION 
SEQ-ADOR-S* 188 24.0 SEQ-RO-P+O0o 13.0 STAT-SH-BLK® 100 32.0 C1286 
SEQ-ADDR-6* 100 24.0 SEOQ-RO-P* 192 14.0 STOP-CLK9939 17.0 
SEQ-ADDR-7° 180 24.8 SEO-RO-SW-B* 100 11.8 STOP-CLKe 121 17.8 HONEYWELL 
SEQ-ADDR-8¢ 1908 24.8 SEQ-RO-SW-Be 180 18.8 SW-MP-SEQ-@¢ 108 23.8 HONEYWELL INFORMATION SYSTERS 
SEQ-ADDR-9* 100 24.8 SEQ-RO-SW-Q 198 8.2 SW-MP-SEQ- 1° 108 23.0 LOC cto PHOENIX, ARIZONA U.S.A. 
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I/O PIN PAGE SIGNAL NAME 1/6 PIN PAGE SIGNAL WANE I/O PIN PAGE SIGNAL NAME 
LDOg3 0 4.6 RCT-PE*O41 WC33 0 15.2 FOTA-0-012-858¢ 108 WOO4 I 7.8 DOMPADR- 12° 188 
LO@4 0 4.8 S-EQUAL® 141 Ca4 0 15.8 FOTA-O0-0 13-858 198 WG85 I 7.0 BMPADR- 11° 188 
LO6 0 4.2 STAT-LO*121 WC2S 0 15.2 FOTA-0-014-@S8¢ 188 WGOZ6 I 7.8 OMPDTA-@e 188 
L087 0 4.2 $L0-SEQ-ADDR-LSBe821 WCQ6 0 15.8 FOTA-0-015-8S8¢ 188 W627 I 7.8 OMPOTA- 1° 168 
L088 0 4.8 OSH-CNTIL-1¢131 WOO? 0 15.8 FOTA-O-0 16-252 188 WG28 I 7.8 OMPOTA-~2* 188 
L018 0 4.0 OSW-CNTIL-4¢131 WC28 C 15.8 FOTA-0-017-@S8¢ 188 WG29 I 7.8 OMPOTA-3¢ 189 
LO12 0 4.0 EDAC-RSTB*131 WO2ZS 0 15.8 FOTA-M-0M 1-850 100 WG 18 I 7.8 OMPOTA-4¢ 188 
L013 0 4.8 OSW-CNTL-2°131 WC12 ] 16.8 FOEV-SEL-2-@S0¢ 100 W612 I 7.8 DOMPOTA-Se 108 
LO14 0 4.2 $SEU-CTR-LD*@11 WO13 0 16.8 FOEV-SEL-3-2850¢ 188 WG 13 I 7.8 DMPOTA-6¢ 188 
LOiS 0 4.8 CSYN-LD*041 WO 14 0 16.8 OBRO-SEL-8-@SB¢ 192 WG 14 i 7.08 OMPOTA-7¢ 199 
L016 0 4.8 MP-PAR-ERR®e 121 WOIS 0 16.8 DBRO-SEL- 1-8S8+ 182 WG15 I 7.8 OMPOTA-Pe 188 
L018 0 4.0 EDAC-WSTB* 131 WO16 0 16.8 OBRO-SEL-2-@8S8¢ 188 WG 16 I 7.0 MPWRe 129 
L019 0 4.0 BUFF -WSTBe131 WO17 0 16.8 OSRO-SEL-3-8S8¢ 182 W617 I 8.8 OMPADR-Pe 188 
L028 0 4.0 BUFF -RSTB*131 WC18 0 16.9 OBRO-SEL-4-@52* 188 WO 18 I 20.8 CYHO-FULL 818 
RAG1 0 4.0 FSEQ-EXEC* 182 WO19 0 16.8 OBRO-SEL-5-@58¢ 102 W619 I 7.0 MPRDe 129 
RAG2 0 4.8 FSEQ-ADOR-LO* 181 WO28 I 14.8 OSR-RO-SRI-9SB¢ 188 W628 0 19.8 FMP-ADDR-ERR*Q 18 
RAQ3 0 4.0 FSEQ-RUN® 181 WO2d I 14.0 DOTA-I-D1P-9SB¢ 188 WHOS 0 19.0 OREG-@e 118 
RAQ4 I 5.8 HI-LVL-0¢ 108 WOO1 I 14.8 DOTA-I-018-2S58 108 WHO 1 0 19.8 OREG- 1118 
RAGS 0 4.0 FSEQ-SYNC*Q91 7 WOG2 I 14.0 DOTA-I-011-0SB¢ 108 WH@2 0 19.8 DREG-2¢ 118 
RAGE 0 4.0 FSTRT-SWO* 181 WO2Z3 I 14.28 DOTA-I-012-8S8¢ 108 WH23 0 19.9 OREG-3¢118 
RAQ7 0 4.0 F INDEX*181 WOO4 I 14.8 DOTA- I-013-@SB8¢ 108 WHO4 0 139.6 DREG-4°118 
RAGS I 5.0 HI-LVL-1° 189 WOOS I 14.0 ODOTA-I-014-9S0* 188 WHYS 0 13.8 OREG-5°118 
RAGS 0 4.0 DEC-BRAN- 19921 WOE I 14.8 COTA-I-015-8S8* 120 WHO6 0 19.8 OREG-6¢118 
RA1B 0 4.2 DEC-BRAN~2°821 WO87 I 14.8 DOTA-I-016-250¢ 1288 WHO7 0 19.8 OREG-7°110 
RA12 0 4.8 DEC-BRAN-3°821 WO@8 I 14.0 DOTA-I-017-850¢ 188 WH2B 0 19.2 OREG-Pe118 
RA13 0 5.8 SEQ- INCRe111 WO9 0 16.8 OBRO-SEL-6-8SB¢ 108 WH@S 0 17.8 BUFF -STB 138 
RA 14 0 5.8 R-EQUAL® 141 W010 0 16.8 NBRO-SEL-7-8S8¢ 188 WHI8 I 28.8 OEFECT-SKP* 128 
RAIS 0 4.0 DEC-BRAN-@*821 WO 12 I 15.0 OINDEX- IDX-8S0¢ 128 WHi2 I 17.8 BREG-@0¢ 118 
RAI6 I 5.0 HI-LVL-2¢ 100 WO13 Z 15.0 OFAULT-FLT-@S8¢ 108 WH13 I 17.2 BREG-81¢118 
RAI? 0 5.08 FLAST-BYTE*101 WO 14 I 15.8 DOPER-OPI-@SB 198 WH 14 I 17.0 BREG-@2¢ 118 
RA18 0 5.8 FWODS-DTB*191 WO15 0 14.8 FSEQ-RUNe 118 WH15 I 17. BREG-03 118 
RA1S I 5.8 -HI-LVL-3¢ 100 W020 I 15.0  OMP-ERROR® 110 WHI6 I 17.0  BREG-B40110 
RBG1 I 29.8 0-SUB-BRAN*208 WE @2 I 5.8 $DAU*B 18 WH17 I 17.0 BREG-85¢ 118 
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2 


EDA 84-04-19 REV. B _ 88075902 y 
Wyo 


EDA 


HONEYWELL INFORM 


LOC PHOENIX 


43C212092F 1043 
58002644-0u! 
$8002644-00} 
43€212092P 1043 
58002644-00] 
58020479-008 
$8002644-001 
434114748P9 
58002644-00} 


-58020479-008 


58002495-00] 
430212092P1043 
58002616-001 
58002616-001 
43C212092P 1043 
58002616-001 
58020479-008 
58002495-00] 
43A11474a8pP9 
58002475-00} 
56002644-00} 
436212092P 1043 
58002015-001 
58002495-001 
43€212092P1043 
58002015-00} 
58020479-008 
58002017-001 
43A114748P9 
58002644-001 
58020479-008 
58002478-00}1 
43C212092P1043 
$8002478-001 
43A114748P9 
58002644-001 
58002653-00] 
43C212092P1043 


84-04-19 


ATION SYSTEMS 


» ARIZONA, U.S.A, 


COMP INSTL LIST - WDASE 


REV. B 


58075902 
3 


erm ee wwe ~seeMreen ana 


58075902 
3 


TAB-002 
Loc 


18D 
16E 
18EE 
18F 
186 
18GE 
18H 
18J 
16JE 
18K 
16L 
18LE 
18M 
TEN 
18NE 
18P 
180 
18QE 
18R 
18S 
18SE 
18T 
18U 
18UE 
18V 
18w 
18WE 
16x 
27A 
27AE 
27c 
27CE 
27E 
27EE 
27F 
276 
27G6E 
27H 


EDA 


103491 
10349} 
P1043 
10349) 
18-017 
P1043 
1B-01S5 
1B-472 
PS 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A, 


58002017-001 
58002495-001 
43C0212092P1043 
58002476-001 
58002491-001 
43A114748P9 
58002491 -001 
38002491 -001 
43C0212092P1043 
58002491-001 
58002472-001 
43C212092P1043 
58002475-001 
58002491 -00}1 
43A114748P9 
58002491-001 
58002491-001 
43C212092P1043 
58062491-001 
58002017-001 
43C212092P1043 
58002015-001 
58002472-001 
43A114748P9 
58002652-001 
58002473-001 
43C212092P1043 
58002670-001 
58002015-001 
43A114748P9 
58002015-001 
43C212092P1043 
58002474-001 
43C0212092P1043 
58002474-001 
58002491-001 
43A114748P9 
58002491-00] 


COMP INSTL LIST - WDASE 


84-04-19 REV. B 


58075962 
4 


58075902 
4 


TAB-002 


EDA 


103491 
P1043 


2D5419 
1U-670 
P1043 
1U-670 
10-616 
PS 
10-616 
RSOH 
1B-053 
P1043 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A, 


580024931 -900}) 
430212092F 1043 
5$8002491-00} 
58002495-001 
430212092P 1043 
58002053-001 
58002491-00} 
43A114748P9 
$8002491-001 
58002491-001 
43C212092P 1043 
58002491-001 
58002474-001 
430212092P 1043 
58002053-001 
58002053-001 
434114748P9 
43C216419P} 
58002670-001 
43C212092P1043 
58002670-001 
58002616-001 
43A114748P9 
58002616-001 
580204793-008 
58002053-001 
43C0212092P1043 
98002476-001 
58002477-001 
43C212092P 1043 
58002015-001 
58002491-001 
43A114748P9 
58002491-001 
58002491-001 
43C212092P 1043 
58002491-001 
58002057-001 


84-04-19 


COMP INSTL LIST - WDASE 


58075902 
5S 4 
X-POS Y-POS ROTATION 
| 
{ 
REV. B 58075902 
5 4 


TAB-002 


EDA 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A. 


nme erwr nen mma 


430212092P1043 
538002057-00} 
58002491 -00] 
43A114748P9 
58002491 -001 
58002491 -00} 
430212092P1043 
58002491 -001 
58002011-001 
43C212092P 1043 
58002011-001 
58002495-00] 
43A114748P9 
5800201 7-001 
58002670-001 
43C€212092P 1043 
58002670-00] 
58002616-00} 
43A114748P9 
58002616-001 
58020479-008 
58002476-001 
43C212092P104¢3 
430212092P1043 
58002713-001 
58002057-001 
43A114748P9 
58002057 -001 
58002057-001 
43€212092P 1043 
58002057 -001 
58002011-001 
43C212092P1043 
56002491 -001 
58002057-001 
43A114748P9 
58002057-001 
58002057-001 


84-04-19 


COMP INSTL LIST - WDASE 


REV. B 


58075902 
6 


58075902 
6 


TAB -002 


EDA 


HONEYWELL INFORMATION SYSTEMS 


LOC PHOENIX, ARIZONA, U.S.A. 


bate ee eae 


43C0212092P1043 
58002057-001 
43C216450P1 
430212092P 1043 
58002473-001 
58002495-00) 
43A114748P9 
58002476-001 
43C216405P} 
43C212092P1043 
58002616-00} 
43A114748P9 
58002644-001 
58002479-001 
43C0212092P1043 
$8002011-001 
58002053-001 
43C212092P 1043 
58002017-001 
58002491-001 
43A114748P9 
58002491-001 
58002491-001 
43C212092P1043 
58002491-001 
58002059-001 
43C212092P1043 
58002059-00} 
58002491-001 
43A114748P9 
58002491 -001 
58002491 -00} 
43C212092P1043 
58002491-00) 
58002616-001 
430212092P 1043 
58002616-001 
58002094-001 


84-04-19 


COMP INSTL LIST - WDASE 


REV. B 


58075902 
7 


58075902 
7 


HONEYWELL INFORMATION SYSTEMS HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A. LOC PHOENIX, ARIZONA, U.S.A. 
58075902 58075302 
8 7 , 9 8 
COMP INSTL LIST - WDASE COMP INSTL LIST - WDASE 


TAB-002 TAB-002 
S4UE P9 43A114748P9 72AE P9 43A114740F9 
54V 1B-495 58002495-001 72B RNSA 43B216592Fr22 
54VE RSOH 58020473-008 72c 464408 43C216406P 1 
5S4wW 1U-670 58002670-001 72CE P1043 43C0212092F 1043 
S4WE P1043 43C0212092P1043 : 72D 464408 43C216406P) 
54% 1U-670 58002670-001 72E RNSA 43B216592P22 
63A 10-616 58002616-001 72EE P1043 43C0212092P1043 
63AE P9 43A114748P9 72F 1B-017 ’ §8002017-001 
63C 1Q-071 58002071-001 726 1B-714 58002714 -001 
63CE P1043 43C212092F 1943 72GE PS 43A114748F9 
630 10-071 58002071 -001 72H 1B-696 58002696-001 
63E 1B-495 58002495-001 72J 1B-O17 58002017-001 
63EE P1043 43C0212092P1043 72JE-. P1043 43C212092P1043 
63F 1B-015 58002015-001 72K 1B-713 58002713-001 
63G 1B-495 58002495-00) 72u 1B3600 58002600-001 
63GE P9 43A114748P9 fe 72_LeE P1043 43C212092P1043 
63H 1U-670 58002670-001 72M 1B3600 58002600-00} 
63U 1U-670 58002670-001 72N 183600 58002600-001 
63JE P1043 43C212092P1043 72NE Po 43A114748P9 
63K 1U-670 58002670-001 72P 1B3600 58002600-00} 
63L RN4D 43B216592P17 720 183600 .58002600-001 
63LE P1043 430212092P 1043 72GE P1043 _ 430212092P1043 
63M RN4D 438216592P17 72R 1B3600 58002609-001 
63N 1D3432 $8002492-001 72s 183600 $8002600-001 
63NE PS 43A114748P9 72SE —s P1043 . 43C212092P 1043 
63P 103432 §8002492-001 72T 1B3600 58002600-001 
630 1E-031 58002011-001 : . Tau 1B-017 58002017-001 
630E P1043 43C212092P1043 72UE PS 43A114748P9 
63R 1B-644 58002644 -001 f 72vV 1B-476 58002476-001 
63RE RSOH 58020479-008 ke 72W 10-668 58002668- 001 
63S 1B-015 58002015-001 ‘ 72WE P1043 43C0212092P1043 
63SE P1043 43C0212092P 1043 : 72X 1Q-668 58002668-001 
63T 1B-056 58002056-001 ; BIA 1Q-066 58002066 -001 
63U 1B-017 58002017-001 S1AE P9 43A114748P9 
63UE Pg 43A114748P9 81B 1Q-066 58002066-001 
63V 1U-670 58002670-00!1 81C 464408 43C216408P1 
63WE P1043 430212092P1043 a BI1CE P1043 43C212092P1043 
72A 464408 43C216408P1 . 81D 464408 43C216408P1 
t 
EDA 84-04-19 REV. B ' §8075902 EDA 84-04-19 REV. B 58075902 
9 8 


& 7 


ABZ, 

TAB-002 
Loc TYPE 
BIE 464408 
BIEE P1043 
B1F 1B-015 
616 1B-696 
81GE P9 
81H _1B-053 
81J RN4D 
B1JE P1043 
81K 1N3450 
BIL 1B-472 
BILE P1043 
81M 464408 
81N 1B3600 
81NE P9 
BIP 1B3600 
810 1B3600 
810E P1043 
BIR . 1B3600 
81S 1B-053 
81SE P1043 
81T 1B-473 
B1U 1B-495 
BIUE = Pa 
81V 1B3600 
81W 1B3600 
81WE P1043 

- 8X 1B3600 
90A 1E-011 
90AE Pg 
90B 464408 
90c 464408 
90CE P1043 
90D 464408 
90E 464408 
90EE P1043 
90F 18-635 
306 18-635 
90GE P9 
EDA 


| aS - 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A. 
58075902 
, ; to 
COMP INSTL LIST - WDASE 


wre ewewceeccec = wc mew em wo ewe w wea reer eww oo 


43C216408P} 
43C0212092P 1043 
58002015-001 
58002696-001 
43A114748P9 
58002053-001 
43B216592P17 
43C212092P1043 
43C216450P1 
58002472-001 
43C212092P1043 
43C216408P}1 
58002600-001 
43A114748P9 
58002600-001 
58002600-001 
43C212092P1043 
58002600-00} 
58002053-001 
43€C212092P1043 
58002473-001 
58002495-001 
43A114748P9 
58002600-001 
58002600-001 
43C212092P1043 
. 58002600-001 
3800201 1-001 
43A114748P9 
43C216406P1 
43C2164068P1 
43C212092P 1043 
43C216406P1 
43C216408P1 
43C212092P1043 
58002635-001 
58002635 -001 
43A114748P9 


84-04-19 REV. B 58075902 
10 


- 
tee 


TAB-002 
Loc TYPE 
90H 103488 
90J 163488 
90JE P1043 
90K 2$2780 
90L 2$2780 
9OLE P1043 
90M 252780 
90N 282780 
SONE P9 
30P 1B3654 
900 1B3654 
900E P1043 
90R 103488 
90S 103488 
90SE P1043 
90T 1S-635 
30uU 1S-635 
SOUE P9 
30V 464408 
90W 464408 
9OWE P1043 
90X 183600 
EDA 


HONEYWELL INFORMATION SYSTEMS 
LOC PHOENIX, ARIZONA, U.S.A. 

. 58075902 ss 
FINAL 107 


COMP INSTL LIST - WDASE 


58002488-001 
58002468-001 
43C212092P1043 
$80072780-002 
$8002780-002 
43C212092P 1043 
38002780-002 
93002780-002 
43A114748P9 
58002654-001 
$8002654-001 
43€0212092P 1043 
58002488-001 
58002488-001 
43C212092P 1043 
58002635-001 
58002635-001 
43A114748P9 
43C216408P} 
43C216408P1 
43C0212092P1043 
58002600-001 


84-04-19 REV..B 58075902 
FINAL 10 F 


